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out the Interruption of the 
| Captious of the-Poets. ’Tis now 
ice fays I to the Marchionefs, full 
Time that I lead you into the Sanctuary of 
- Philofophy. ’Tis a facred Place, where the 
Profane are not admitted. None of thofe 
Heads crouded with Vortexes, with Glo- 
bules, with Atoms, with fubtil Matter? 
and fuch Chimeras. You now, Madam, 
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2. Sir Isaac Newron’s Theory 
are to explore a Philofophy, free from all 
fuch idle Pomp ; but in Return it gives you j 
no Expectations which it does not anfwer. 
Here we content ourfelves with the genu- 
ine Hiftory of pure Nature, and leave to 
others the idle Care of fuch pompous Ro- | 
mances. You have already had a little 
Tafte of this plain and modeft Philofophy, 
in the Explanation of Vifion ; whereas, in 
the Syftem of Vortexes, you have feen the 
abfurd Impudence of that other Kind, _ 
which pretends to rife to firft Caufes ; and 
laying the original Foundation of the 
World on fuch imaginary Principles, from 
thence pretend, according to their own 
Whim, to account for all the si Rpearances 
in Nature. 

The vaft Refemblance we find between 
the Eye and a darkened Room, may in- 
duce us,to hope that for the future, Philo- i 
fophers will agree pretty well in their Ac- © | 
counts of Vifion. But then as to many 
other Properties of Bodies, fuch as Weight, 
Hardnefs, Light, and Colours, we cannot 
expect that they will agree fo well. Thefe 
Qualities come from more hidden Caufes, 
which leave us little more than the Privi- 
lege of gueffing; and you may imagine 
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of Licut and CorLovrs. 3 
how dangeroufly idle it is, to pretend to 
guefs at Nature, when fhe would: ‘conceal 
herfelf from us. 

The Misfortune, which Globules and 
Vortexes have undergone, may make you 
very diffident, and raife in you great Suf- 
picions about all Subjects of this Kind. 
Thefe two Syftems not only had their 
Reigns, but reigned with Applaufe ;. at laft 
they are laid afide, and ae a has 
given them the Lie. 

You muft know that hitherto all general 
Hypothefes, which have been built on ge- 

neral Caufes, have met with the fame Mis- 
| fortune, as Empires of too wide Extent, 
fooner or later, fink under the Weight of 
their own unmanageable Vaftnefs. 

So, Sir, it feems, that this agreeable Inter- 
rogatory, Why? which fo quickens and fo 
flatters our Curiofity, muft always remain 
concealed. Philofophers will never guefs that 
isa Pleafure referved fortheVulgaronly. But 
in Reality you place them in a very hard S1- 
tuation.———I anfwered, that, according to 
one of our molt ingenious Writers, Guefs- 
Work was allowed in no Science but in 
Geometry. For fuch is the Certainty of it’s 
Principles, that if it does not lead directly 
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ni Sir Isaac NEwTON's Theory 

to the Point we have in View, at lea it 
offers nothing repugnant to the Truth; 
and though we even fail of the Difcovery 
propofed, fomething or other ftill occurs 
to reward us forour Pains. | 

. But how much Incertainty ? How much 
Inconftancy in Natural Philofepky ? Some 
fupport Vacuums, and will have it that 
there are Spaces abfolutely void of all Body; 
others again fupport an Univerfal Plenitude, 
and treat the Vacuum as merely chimeri- 
cal. This Diverfity of Opinions is an e- 
ternal Source of ridiculous. Queftions : 
Doubts grow on Doubts, till at laft they 
‘ come to queftion even the very Effence of 
Bodies, as well as difpute upon their Na- 
ture; and yet one would think that nothing 
in Natural Philofopby. fhould be clearer. 
For nothing is fo much the Object of Phi- 
lofophical Enquiry, as Bodies and their 
Properties. Your prefumptuous Philofo- 
phers are fomewhat like learned Commen-. 
tators, whofe whole Time is fpent in re- 
ftoring the Readings of ancient Authors. 
This gives us the Textinfuch Order, That 
in another: Each fupports his Readings by 
the moft plaufible Reafons in the World, 
and each in his Turn gains the Victory by 
RE PIERO 
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the Suffrages of all the Connoifleurs and 
Journalifts. At lat an old original Manu- 
{cript is found among the Rubbifh of fome 
Library ; the Author’s true Senfe appears, 
and all the imaginary Interpretations of the 
Scholiafts vanifh; and the Time, which they 
had fo profitably fpent in the Search, flies 
away to the Moon of Arigfo, there to take 
it's Place. among ine loft Things of this 
Farth. 

Nature too is her aneiuak - peso 
eric and Obfervation, which every 
now and then overturn the moft elegant 
_Syftems, and fhew us how idle it is. to at- 
tach ourfelves to any one. . But this is a Lef- 
- fon we don’t care to be obliged to her for.. 

Men. will go on in their own Way, and 
wafte their Time as they think fit. 
- There, fays the Marchionefs, there’s a 
fine Ufe to be made of Obfervations ;. the 
Moment the Syftem difcovers the leaft In- 
genuity, Obfervations make War upon it: 
‘Fhefe one may call the Erofratus’s of Phi- 
lofophy, who only illuftrate by overturning 
whatever is moft ‘beautiful in the Science. 
This is a Character that can never pleafe me. 
What will you fay, Madam, when I tell 
you how far Obfervation can go, or what 
B23 it 


6 Sir Isaac NewTON's Theory 

it is capable of doing; there never yet was 
a Syftem better founded on the Principles 
ef Nature, than that which furnifhed Ani- 
mals with Wings for flying, and Legs for 
walking. But yet by obferving the Works 
of Nature we have difcovered Infe&s, that 
have Wings and don’t fy; and we have 
found others, who had Feet well placed 
and well formed, and yet move only on 
their Backs.—But yet, Madam, I will free- 
ly own to you, that I fhould think Obfer- 
vations of very little Ufe, if they ferved 
only for the Deftruction of Syftems. But 
in doing this, a thoufand Benefits derive to 
-us from them. *'Tis not only getting rid of 
‘an idle frivolous Syftem on one Hand, but 
we immediately reap the Benefit on the 
‘other. For Inftance, fome melancholy Phi+ 
. lofophers took it into their Heads, that the 
Rays of the Moon were cold and moi 
and, as fuch, of dangerous Influence and to 
be fhunned with Care. 

Even ‘at this Day People give into this 
old Nonfenfe; and run from their Walks to 
‘fhut themfelves up as foon as the Moon be- 
gins to fhine upon them. Others. complain 
of Hieavinefs in the Head, if by any Ac- 
cident the Malignity of this Planet’s Rays 
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of Licut and CoLours. » 
has happened to reach them.-— But thank 
God, from fome late Experiments we are 
now left at Liberty to walk at all Hours, 
without any Danger from this once dreaded 
Malignity. The Rays of the Moon, either 
reflected from a Concave, or collected by a 
convex Glafs have no fenfible Effect upon 
Bodies, and yet in the Focus of either, they. 
are two thoufand Times denfer than in the 
open Air.——-A Thermometer, whofe Li- 
quor fhrinks at the leaft Cold and dilates 
at the leaft Heat, when placed in the Foci 
of fuch Glaffes before the Rays of the 
Moon, fuffers no Kind of Alteration. 
But thefe fame Glaffes, on the contrary, 
when placed in Rays of the Sun, will make 
a Coal burn with an Intenfenefs of Heat in- 
finitely beyond that of any Furhace. And 
even the Amant, that was Proof to all the 
Fires of the Butchers of old, fubmits to this.-+ 
From what has been faid we may infer, 
that the Rays of the Moon are only to give 
us Light by Night, or elfe to diffufe around 
the Heart a fofter Sadnefs, and thofe paffio- 
nate Languifhments which are the Delight 
of Love, and ‘in thefe there is no Sort of 
Malignancy. i 
Well,Sir, as for thefe Obfervations we may 
ROBI a — admit 


os Sir Isaac Newron’s Theory 
admit them ; they feem of themfelves good, 
‘and befides they do no Difhonour to beau- 
tiful eftablifhed Syftems. We are moreover 
great Gainers by them; for they fave us 
from a great deal of groundlefs Uneafinefs. 
We are {tila great deal more indebted 
to Obfervation, continued I, for ridding us 
of Fears of much ‘greater Confequence, 
‘Showers of Blood, Comets, Pillars of 
Fire, Will. othe Whifp, all thefe were fo 
many Prefages of the Wrath of Heaven, 
which at prefent are only the innocent 
Sports of Nature, and give us no Sort of 
Uneafinefs.. But if there be any Body ftill 
left that difquiets himfelf about them, they 
are People of mean Capacity, naturally fu- 
perftitious in themfelves, and always to be 
wrought:on by the Superftition of others. 
It were tedious to recount all the Ad- 
vantages, for which we are indebted to Ob- 
fervation. To Obfervation we owe that 
the Sciences of Affronomy, Anatomy, and 
Natural Hiftory, feem rather to have taken 
Rife amongft the Moderns, than to. have 
| been tranfmitted to.us by. the Ancients, 
To the Difcoveries of Obfervation, we 


~~ owe our Knowledge of the Blood’s Circu- 


lation in Anatomy, and all the animal 
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ef Licut and CoLours,. 9 
economy, which, how fimple foever it be, 
was very little known to the Ancients. 

To the fame Difcoveries we are indebted 
in Chemiftry for Phofphorus’s ; in Afrono- 
my for exact Predictions; in Hydrofta- 
tics, for a Conveniency of Refpiration 
under Water; in Acogfics, for Convey- 
ances of Sound, for various mufical Inftru- 
ments, the Offspring of Harmony; for 
the Project of rendering our Hearing as 
perfect as cur Sight; in Optics, for Spetta 
cles, Telefcopes, » Microfcopes, the Came- 
ra Obfcura, the Magic Lanthorn, and fo 
many other wonderful Operations that im- 
prove or indulge the Senfe of feeing. . 
Alls thefe Inventions were unknown to 
the early Ages of the World.. The Want 
of proper Means to make Difcoveries, the 
Superftition and Credulity of the Times, 
and an unhappy Prejudice in Favour of 
what is marvellous rather than what is 
true, were-invincible Obftacles to the Pro- 
grefs. of the Sciences. i 

What Treafures have we not digovared 
in Natural Hiftory, finte our Philofophers 
have acquired Refolution enough to reject 
the chimerical Syftems of the Ancients. 
Formerly the marvellous was nothing but 
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to SizTsAac NEWT ON’s Theory 
Falfhood. To Day we find it ftri@ly agree- 
ing with Truth. All is wonderful, all is 
true ! 

On which Side foever we turn our Eyes, 
we fee none but Objeéts of Admiration, 
new Modes of engendering, of refpiring, 
of feeing, and of living; new Organizations, 
new Societies, with which our Anceftors 
were utterly unacquainted. 

We know fome Animals which have no 
Sex, others which have both Sexes in them- 
felves, but are yet incapable of propagating 
their Species alone; and others ftill, which 
without Affiftance are enabled to prec . 
their own Kind. 

Our Reafon and Underftanding have re- 
ceived infinite Improvement, from tho- 
roughly confidering the Properties of 
Brutes. Arts have been brought to Per- 
fection by happy Obfervations upon fome 
Animals, which before were looked upon as 
the Refufe of Nature. Our Manufactures 
are obliged to Spiders for a new Kind of 
Silk, and a Pea of a certain Fifh, as yet un- 
known to us, can, with a little Preparation, 
produce a Purple of a Luftre fcarce infe- 
rior to the famous ancient Zyrian Dye. 


Shall 
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Shall I mention to you the Experiments, 
which have been made on the Gravity of 
the Air; the Force with which it dilates 
itfelf ; the Equilibrium of Fluids, and the 
Vegetation and Culture of Plants. Thefe 
Experiments not only gratify our Curiofity, 
but are moreover the Sources of many In- 
ventions, which have contributed to rendet 
Life more agreeable. They have embel- 
lifhed your Garden with it’s Jets d Eaux, 
and the foft Murmur of it’s ornamental 
Fountains, 
By a Train of thefe fame Experiments, 
«the Tables in Northern Climates are cover- 
ed with the delicious Fruits, which Nature 
ordained the Produce of a more indulgent 
Hemifphere. The Orange of China, tranf- 
planted to Portugal, becomes a cooling Re- 
lief againft the intenfe Heats of Summer, 
and the Rhenifh Vine, when growing on the 
burning Rocks of the Canaries, regales our 
Goddeffes with a more ravifhing Nectar, 
than Homer boafts his Gods to have quaffed. 
So then, replied fhe, we proceed finely ; 
our Syftem goes on better and better. Is 
not this the Grape of the Land of Pro- 
mife? You find me here in the Country, 
you know what Pleafure I take in this Re- 
Big - treat, 
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treat, and have, doubtlefs, a Mind togain 
me over. by, the Profpect of thofe Advan- 
tages, which Agriculture may draw from 
Obfervation. All, this might have had it’s 
Force with the Confuls of old, who; in their 
Retirement from triumphal Honour, did 
not difdain with their own Hands to till 
their Grounds. 
If my Purpofe had been to. peduade you 
in. that Stile, Madam, I. had: drawn my 
Arguments from thofe noble Arts you are 
fo fond of, which owe their Origin and 
Progrefs to ©Obfervation: and Imitation.. 
For Inftance,, you admire. the delicate Li- 
neaments and fine turn of Vifage in the 
Medufa. of Strozzi ; ydu are captivated 
with the exact Gradation obferved in the 
Wrath of Achilles; with the Strength and 
Variety of the Paffions in the Opera of 
Caffandra, that Mafter-piece of. our modern 
Timotbeus: You are firuck with the ma- 
jeftick Solidity.of the Portico of the Ro- 
tunda, with Guido’s charming Manner, and 
the magick Colouring of Rubens. Well, it 
is to Obfervation you are obliged for all 
thefe Satisfactions :. Be grateful and return 
her Thanks. for, them ; that {mall Tribute at 
leaft fhe may juitly, challenge. 
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Be pleafed, Madam, to recal to mind; 
continued I, all thofe- new Beauties. which 
have been added ‘to the Treafure of. Paint: 
ing,. by the Help of Obfervations. upon 
Plants and. Animals unknown. to the An» 

cients. By Dint of Obfervation likewife 
we have difcovered the Secret of the 7a- 
panefe Varnifh, which we:now can imitate, 
and by this Means have brought. to Per- 
fection the Beauty of fuch precious. Trifles, 
\ as, either through Pride or Luxury, are now 
become neceffary. 
_ And has not Poetry itfelf found an in- 
exhauftible Source of ftriking Similitudes 
and fhining Defcriptions.in thefe new Dif- 
coveries ? We fhall no more be peftered. for 
the future with the frequent Repetition of 
the. Sun; the Stars, country. Swains, and 
Hyrcanian Tygers : Thofe antiquated Me- 
taphors, and tirefom common Places. fhall 
be banifhed, and a Set of Images entirely 
new be introduced in their Stead... 

Nor is this all, for Propriety, and what 
we call good Tafte in Drefs, the Care of 
our Perfons s.in a Word, that Art (of all 
others the moft charming as it gives a Grace 
to and illuftrates our natural Beauties ;) that 
Art I fay, fo flattering, fo foothing, is.efta-. — 

blifhed 


POTE? 


14 SirIsaac NewToN's Theory 
blifhed on the delicate Obfervations which 
have been made on Things the moft capa- 
ble of pleafing. 

Permit me, Madam, to put you in mind, 
of one farther Benefit arifing from Obfer- 
vation. Beauty, which is in itfelf the moft 
acceptable Gift of Heaven, were often- 
times an ufelefs Prefent, if Art had not dif- 
clofed to us the Means of procuring for our- 
felves fome certain Diftempers. This Art 
though fingular, though dreadful in Ap- 
pearance, is not therefore lefs falutary. — 
How many, as well fair Circaffians as 
Englifo Beauties, have had their Charms 
preferved by the Inoculation of the Small- 
Pox, (an Operation performed by fome 
fkilful Hand in their tendereft Infancy,) 
without which Help, the former might 
feldom fee fighing at their Feet the mighty 
Ruler. of the Seraglio, and the latter per- 
haps have lefs Influence over Hearts accuf- 
tomed to beat for Liberty only.— 

But not to entertain you, Madam, with - 
Things in which you may probably think 
that I allow my Arguments toogreat an Ad- 
vantage; not to dwell any longer on Phyfick 
un which Obfervation will always manifeft 

it’s fhining Effects) is it not true likewife, 
that 
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that Polizicks are indebted’ to Obfervation 
for that glorious and wife Syftem ‘of Go- 
vernment, which renders the cloudy. Re- 
sions of the North as bleft as the clear 
Air of the Southern Sun, in reconciling the 
Liberty of the People to the Superiority of 
the Nobles, and both to the Authority of 
the Sovereign ? Confefs Metapbyficks alfo, 
that Labyrinth heretofore fo dangeroufly 
intricate to Reafon, have drawn from Ob- 
fervation that regular certain Plan of the 
Origin and Progrefs of our Ideas. How 
fhould we ever have been able to reduce to 
Order the Chaos of Chronology, and Hi- 
ftory unaffifted by the Obfervations of Sir 
Tfaac Newton ? Newton, that divine Phi- 
lofopher, who may well be efteemed the 
Founder of the Sciences! 

Newton, by obferving the courfe of Na- 
ture, has placed hiftorical Faéts in their 
proper Order : He brought nearer together 
fome Epochas formerly fet at too great a 
Diftance by the Rafhnefs and Pride, or Ig- 
norance of Authors. In a Word, like an 
enlightened Geographer, who could to a 
Point mark the Bounds of the Earth, he 
‘ranged all Events in their true Pofition: 
Conducted by his obferving Genius, he un- 

folded 
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folded to us (to ufe the Expreffion of one 
of his Countrymen) the fhining Mantle of 
Day : He revealed the Properties of Light 
and Colours: We fhewed us what is real 
and true, without amufing himfelf, like 
Des Cartes, in. eftablifhing an imaginary: 
Syftem to ferve for an Explanation of their 
Caufes. 

You are going, Madam, to be introduced 
to a World quite new, quite enriched with 
the moft charming Truths: Newer is the 
Difcoverer : You will. not find, throughout 
the whole, the leaft Track of preceding Phi- 
lofophers. There cannot be a: better Pattern 
of true Philofophy than. his Treatife of. 
Opticks, it was the Produ&-of thirty Years 
Application and Study. One fingle Expe- 
riment of his gives more fatisfactory In- 
formation, than one could formerly have re- - 
ceived from. all their beft digefted and moft 
ingenious Syftems. 

In Newton's Theorems: you will find a 
noble Simplicity and unadorned ‘Truth, 
and you will even grow -fond of'it. An 
antique Column of the moft ‘worthlefs 
Stone will more captivate the Eye of a 
Connoiffeur, and be of more real Ufe to- 
wards the Perfection of modern Architec- 

o | ture,. 
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tore, than all that. idle heap.of Emeralds 
| and Diamonds with which Poets crowd 
their-fairy Palaces. 

But, Sir, pray give me Leave ; however 
well. proportioned this antique Column 
may be, your Connoifleur will never ad- 
mire it’s Beauties properly, if he be not 
before-hand well informed wherein the exact 
Proportions of a Column, confift, and from 
-what Caufes proceed the good or bad Tafte 
of it. But fetting this afide, be pleafed, I 
pray you, to fhew me how we can pretend 
to reafon juftly upon Light and Colours, 
without a Knowledge of their natural Caufes, 
and of thefe, by your own Confeffion,, the 
- ‘Englifo Philofopher fays not one Word. 

Weare told by Des Cartes, that the Rays 
of Light rebound from the Surfaces of 
Bodies, wherein (although his Syftem be 
now exploded) I very well comprehend his 
‘Meaning. And whence is it, think you, 
_ that Ido fo clearly underftand him? Why, 
| ‘becaufe he began by telling me, that a Ray 
is nothing elfe but a Thread of little Glo- 
bules:.. Now it muft be by Miracle that I 
can be brought to. conceive any of your 
new Difcoveries about Light, if I am full 
left ignorant of what Light is.—What is 
Lal there 
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there more inexplicable, replied I, than the 
Nature and Caufes of Mufcular Motion? 
In vain do Philofophers attempt to reafon 
about fuch Matters ; all their Arguments 
ferve only to increafe our Uncertainty, and 
yet a Mafter-painter, a Michael Angelo, fup- 
ported only by repeated Obfervations, can 
without Hefitation tell which Mufcles fwell 
to View, and which fink and difappear in 
making this Motion or that Effort ; info- 
much that in all Attitudes, however un- 
common, he can affign the infinite Variety 
of their Play. And for a Proof of this, one 
need only examine his Picture of the laft 


Judgment in the Vatican —~T he Load-Stone | | 


isa.Secret of the fame Kind; it’s Nature 
and Caufes of it’s wonderful Effects are, and 
perhaps always will be, as great a Stum+ 
bling-block to Philofophers, as the Punic 
Language is to Scholars. 

But notwithftanding this Ignorance of 
the Caufes, we have the Pleafure to dif- 
cover a great many ufeful Properties in the 
Load-ftone. We know for Inftance, that 
when cafed with Steel, it’s Power of at- 
. tracting Iron becomes greater. We alfo 
know, that Load-ftone will attra& Load” 
{tone on one Side, and repel it on the other. 

o But 
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But to crown all, we know that it’s Poles 
correfpond in their Direction with thofe of 
the Heavens, which Property alone opens 
a new Scene of Knowledge to Philofophy, 
to which we owe the Difcovery of the 
Compafs, and all it’s Ufes in Navigation. 

Believe me, Madam, the true, the only 
Way toarrive at the pure Knowledge of 
Nature, as far at leaft as our Weaknefs will 
allow, is by attentive Obfervation and care- 
ful Search into the fecret Properties of the 
Eflence of Things ; for on thefe original 
ones all the others depend. 

‘ Till now you have only been converfant 
in the feveral Abfurdities of thofe different 
_ Syftems, which have fucceffively owed their 
Rife to the Pride and vain Imagination of 
fome Men, and their Reception to the Cre> 
dulity of the People. Now Newton comes, 
who brings you Light and Truth, who 
| Don with Candour. 

Pfay lets hear them, fays the Marchio» 
nefs fmiling. I with with all my Heart they 
may be fufficient to remove the Cloud from 
before my Eyes. You now promife me a 
new Life of Philofophy: How charming 
will it be, how pleafing the Enjoyment of 
it while Truth is our Guide ! 
Igt. A Ray 
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A Ray of Light, Madam, as I have al- 
ready told you, however fubtil. it-may ap- 
pear, pure and unmixed, is yet but a Col- 
lection of many others blended’ together, 
each diftin&ly of a different Colour, though | 
when united. in one fingle Ray: it appears 
whitifh. Some’ of thefe are Red, fome 
Orange, fome Yellow, Green, Azure, Indigo, 
and Violet, befides innumerable Degrees of 
intermediate Zinéfs between each. of thefe 
feven principal Colours. Each of thefe 
Rays of different Colours we call primitive- 
homogeneous Rays; but when blended to- 
gether they compofe one heterogeneous 
Ray of a Colour not quite white, rather 
fomewhat inclining to golden, fuch as a 
common Ray of Light appears. Such, or 
not very unlike it, is the intermingled Af- . 
femblage of Colours of a Painter’s Pallet; 
there refults from them, when blended, one 
new Colour, which in general partakes of 
all the reft,. but differs from each. in. parti-. 
cular. You. fee, Madam, what Grounds 
that Poet, whom you difcover rather by his 
Efteem for you than by his Stile, had for the 
Expreffion in fome Verfes which you were 
pleafed to make me repeat in our firft Con- 
TRUAHOD, I believe you now. thoroughly 
under-. 
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tinderftand the Signification of the Golden 
Light, and the Seven-fold, an’ Epithet an- 
ciently appropriated to the Nile and the 
Shields of Heroes. This Seven-fold Light 
is the inexhauftible Source from which 
each different Object, throughout the Uni- 
verfe, derives that Colour with which it is 
clothed. It’s Rays owe not to the Sapphire 
their beautiful blue, nor their Tinéture to 
their Refraction through a Prifm, or their. 
Reflexion from the Surfaces of Bodies ; but 
proceeding from the Sun with that Heat 
and Luftre which he communicates, each 
of them is adorned with it’s own fhining 
Colour, though imperceptible to our Eyes.-- 

In a Word, you muft imagine that a Ray 
is the Affemblage of a prodigious Quan- 
tity of exceedingly fubtil “Threads, which 
have each it’s own unchangeable Colour; 
. and we can alfo plainly diftinguifh this Co- 
lour, when we fee it feparated from thofe 
others which concur with it in forming the 
white or yellowifh Colour of Light. But 
what fhall we fay to the Skill and Pene- 
tration of that natural Philofopher, who 
knew how to take to Pieces this total Ray, 
and divide it into it’s primary and elimen- 
| mentary Rays, fo as to make each fhew it’s 

| proper Colour ? Lod 
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To fay true, this Divifion could never. 
be brought about were it not, that the ho- 
mogeneous and primary Rays paffing out 
of one Medium into another, as from Air 
into.Glafs, are by Nature more refrangible, 
fome than others’; for it is owing to their 
Inequality of Refraction alone, that they 
can be feparated one from another. New- 
ton was the Man that difcovered this Dif- 
ference of Refrangibility in Rays of diffe. 
rent Colours, and upon this he founded his 
Theory. Experience afterwards taught him, 


that the violet Rays are the moft refrangi- 


ble of all. After them come in Order the 
indigo Rays, the azure, the green, the yel- 
low, the orange, and laftly the ved, which 
of all others is refracted the leat.. But 
am I diftin& and clear enough, Madam, in 
‘my Explanation? Do youunderftand what 
I have the Honour to tell you ? 


| Thoroughly, replied fhe, I can very clear; : 


ly conceive, that Rays of different Colours 
may have different Degrees of Refrangi- 
bility. I underftand. likewife, how thefe 
different Degrees of Refrangibility, which 
they have from Nature, enable us to fepa- 
rate them, which without them we never 
could do. But you tell me, befides this, 
DE moft 
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-moft furprifing Things of your Newtonian 
Light. What an elevated Genius muft he 
have had to attain to thefe Difcoveries ? I 
hope his Credit will be fupported by 
weighty Arguments drawn from Obferva- 
tion: Pray fatisfy my Impatience on this 
Head; produce me fome Proofs, I long for 
.them, I can’t diflemble my Eagernefs.— 
At firft I inclined to Des Cartes’s Opinion, 
then I fell into that of Malbranche, and now 
(what with your Obfervation-fcheme) I am 
left without any Syftem at all, This Void 
is difagreeable to me, and I expect from 
you fome other Obfervations more pleating 
to fill up the empty Space. 
~ Madam, The Genius of Obfervation, de- 
pend upon it, will foon make you ample 
Amends for your prefent Chagrin, nor fhall 
you waitlong for that Satisfaction. Would 
to Heaven I could as eafily gratify: your 
good Tafte in every Thing elfe! Be pleaf- 
ed tofigure to yourfelf a Chamber entirely 
dark, a Chamber, in which, as Milton fays, 
reigns Darknefs vifible. "This fhall be our 
Scene for the Search of Truth. Let us 
make an Hole in the Window Shutter to 
admit a Ray of Light, and apply hori- 
zontally to this Ray a Prifm of Glafs which 
may 
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may refraét it. The refra€ted Ray will 
immediately ftrike upon the Wall oppolite 
to the Window; fo that in parting from 
the Prifm, it takes ‘an’ almoft horizontal 
Direction parallel | to the Floor of the 
Chamber: Whereas if it’ had not been re- 
fracted, if nothing had turned it afide from 
it’s Courfe, it ‘ would have fallen’ upon the 
Floor, where it would have left a Mark. of 
a whitifh Colour and roundifh Figure. meng 
That Spectrum, or Image of the Sun, 
which the refracted Ray forms upon the 
Wall, is very different from that which the 
dire& Ray formed upon the Pavement. 
For as the Image of the dire& Ray was al- 
moft round and entirely white, that of the 
refracted Ray is of a Figure nearly refem- 
bling a Fifh at Cards, sti than it is 
broad, and varied with-an infinite Number 
of Colours, among which the feven prima- 
ry ones are diftinguifhed and placed in a 
fhining Order, one after another. | 


The jolly Peacock fpreads not half fo fair 
The eyed Feathers of his pompous Train, 
Nor golden Jris fo bends in the Air 
Her twenty colour’ d Bow through 
_ Clouds of Rain. FAIRFAX. 
Tam 
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Iam very glad to find that Taffo, faid the 
Marchionefs, who had before a little tranf- 
greffed againft the Laws of ‘Refraction, for 
the fake of his Armida, has amended his 
Fault, and is at prefent reconciled to Optics. 
Thefe Colours, anfwered I, with which 
the Image is painted, are difpofed in fuch 
a Manner, that the Red is in it’s lower Ex- 
tremity ; above this is placed the Orange, 
afterwards the Yellow, then the Green, the 
Blue, Indigo, and laftly the Violet ; which is 
placed in the upper Part of the Image. 
Innumerable Degrees of intermediate 
Colours infenfibly conne@ and unite the 
Seven primary ones. Neither Correggio Ti- 
- tian, nor his Rival Rofalba, did ever unite 
and fhade their Metzo Tintoes with fo 
much Fxa&nefs to form the Oval of a Face. 
In order to explain this great Change, 
we muft fuppofe one of thefe two Cafes, 
either that Light is compofed of Rays dif- 
ferently coloured, and differently refran. 
gible, fo that the Pri/m does nothing but 
feparate them from each other, when they 
are tranfmitted through it; and by this 
Means the different Colours are formed, 
and the Image, which would. otherwife be 
round; is of an oblong Figure, 
Vot, II C Li This 
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This is one Manner of explaining this 
Phenomenon ; the other is, that the Light, 
in paffing through a Prifm, acquires Co- 
‘ours which it had not before; and more- 
over, that every Ray is fhattered, dilated, 
and fplit into many other diverging Rays, 
painted of a different Colour; and this is 
the Reafon why the Image is coloured and 
of an oblong Figure. 

‘ This laft is the Stipposol: of Grimaldo 
_a Philofopher, who preceded Sir Taac New- 
ton ; and this Syftem is called the Di/perfion 
of Light. You. fee it is neceflary unlefs 
we admit the different Refrangibility to 
fuppofe this Difperfion, in order to ex- 
plain, why the coloured Image of the Sun 
ihould have a Length much greater than. 
it’s Breadth, after being refracted by the 
Prifm. | | 

What then, faid the Marchionefs! This 
Experiment, it feems, which has coft me fo 
much Attention to underftand, and this 
Oblongitude of the folar Image, are not 
fufficient to prove the different Refrangibi- 
lity ; becaufe all this Phenomenon may be 
as well explained by Grimaldo’s Difperfion 
of the Light, which is a Syftem very dif- 
ferent from Sir L/ace Newton's, I want to. 

fee 
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fee forme Experiment which cannot pofli- 
bly be explained by any other Syftem than 
the Newtonian, and that I believe would 
fatisfy me. This, anfwered. I, is the very” 
Thing necefiary to prove not only the dif 
ferent Refrangibility, but every other Prin- 
ciple im Natural Philofophy 3 and this Sir 
Ifaac Newton has done, (without knowing 
perhaps that it would one Day give Plea- 
fure to a fine Lady) whatever a certain Au- 
thor may fay to the contrary, who accufes 
him with having drawn more Confequences 
from his Obfervations than he ought to 
have done; one of the greateft Faults that 
a Mathematician canbe charged with. 
This Author reproaches Sir //aac with © 
having inferred the different Refrangibility 
of the folar Rays from the preceding Ob- 
fervations; whereas Sir //aac declares in 
_ exprefs Terms, that the Obfervation is not 
fufficient for that Purpofe, becaufe this 
ftrange Appearance of the Image may pro- 
ceed. from the Difperfion of the Rays as 
Grimaldo fappofes ; or from an Inequality: 
of Refractions, not conftant, but only ca- 
fual, and therefore can have nothing de- 
duced from it. 


C 2 The 
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‘ "The more ferupulous this great Philofo- 


pher appears in his Reafonin e, the more ie 
centious does his Adverfary feem in his Ac- 
‘cufation. ‘In ordér to'remove the Difper- 


fion of Grimaldo, and the fortuitous Inequa- 


lity ‘of the Refractions, he invented the fol- 
lowing ‘Experiment, ‘Which is as it were 
the Arbitrator and Judge of the Contro- 
verly. 0%! di | 

‘“He received the coloured Image of the 
Sun formed by the Prifm, and caft upon 
the Wall upon the’ Face of another Prifm, 
placed upright in fuch a manner, that the 
Red of the Image fhould fall upon the 
lower, and the Violet in the fuperior Part of 


this Face, ‘and the other intermediate Co- 


Jours fhould fall refpectively in the inter- 


mediate ‘Spaces betwixt the Red and the 


Violet. | 
If the firft Prifm, which was s placed ho- 


rizontally refracted the Rays upwards, this | 


fecond placed upright muft refra& them 
fideways, either on the right or the left ; 
fo that if they ‘were at firft thrown almoft 
direétly upon the Wall oppofite to the 
Window, they muft now ftrike it oblique- 
ly, and with fome Inclination. The Re- 


fraction then, which the Colours are to fuf- 


fer 
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fer in paffing fideways through. this fecond 
upright Prifm, is the Thing which muft 
determine the Queftion, either in Favour of 
Sir Ifaac Newton’s Suppofition of the dif- 
ferent Refrangibility, or for Grimaldo’s No- 
tion of the Difperfion of the Rays ; or laftly, 
mutt give the Preference to a fortuitous and 
cafual Inequality of the Refractions, which 
cannot agree with any Syftem at all. 

For if the folar Image, formed by the 
firft Prifm, which refraéted the Rays up- 
wards received it’s Colours and oblong Fi- 
gure from a Difperfion or Dilatation of 
every Incident Ray a fecond Tranfverfe 
and fideways Refraction, caufed by the fe- 
© cond Prifm, mutt after the fame manner 
fhatter and dilate the Rays of this Image 
Sideways, and render it of the fame Ob- 
longitude in Breadth, as it had before been 
in Length ; fo that a new Image would be 
painted upon the Wall of the Chamber, 
which is behind the fecond Prifm ; and 
this Image would be coloured differently 
from what it was before, and be changed 
from an oblong Figure, to one almoft 
{quare. | 
_ Laftly, if the Colours and oblong Fi- 
gure of the Image, formed by the firt 

ome Prifms 
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Prifm, were occafioned by a fortuitous and 
accidental Inequality of Refra&ions,. who 
can tell what Variations Chance might have 
produced in the Combination of the fecond 
Prifm, and in the new Refraction which 
that Prifm gave to the Light? 

‘But whatever Effe& Chance might pro- 
duce'in this Cafe, it is certain it could never 
agree with what: the NERA Luv 
aims at. 

According: to this Sytem, if the colour: 
ing and oblong Figure of the Image form- 
ed by the firft Prifm were occafioned by the 


Separation of Rays differently coloured; { 
and differently refrangible, a. fecond Re- 


fra&ion, made fideways, can only incline 
this Image, and muft leave it je the fame 


as it was before with regard. to it’s Colours © 


and oblong Figure. 
How will it incline the Image, faid the 
Marchionefs ? I do not underftand the Rea- 


* fon of this. - 


You will foon underftand it, anfwered I, 
when you reflect, that if the fecond Prifm 
was removed, the Rays would all ftrike 
the Wall almoft in a dire& Line. Now if 
the fecond Prifm refraéts the Violet Rays, 
that is, turns them fideways and tranfverfly 

si out 
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out of their Path, more than it..does the 
Red, thofe muft ftrike the Wall more ob- 
liquely than thefe, or in other Words, the 
Violet muft fall. at a greater Diftance from 
the Prifm than the Red. 

The intermediate Colours too, between 
the Red and ‘the Violet, will fall upon inter- - 
| mediate Places of the Wall. Thus the 
Image will appear inclined, and as it were 
leaning with it’s Violet Extremity. farther 
from the Prifm than the Red is. l'hefe 
Effects muft happen according to Sir J/zac 
Newton's Syftem, and thefe in Reality do 
happen, as I myfelf have often had the 
| Pleafureof feeing. 

> If after the fecond Prifm there be placed 
«a third and fourth, in order that the Image 
«may be fucceflively refracted fideways thro’ 
them all ; thofe Rays, which were refracted 
‘more than the reft in the firft Prifm, will be 
more refracted too in the following Prifms, 
But the Image will not be dilated fideways, 
nor coloured. differently. from what it was 
at firft. 

Nature, faid, the Marchionefs, has pro- 

nounced the grand Judgment, and of three 
— Syftems, that contended for it, the New-. 
tonian has carried the golden Apple. Imuft 
Gig confefs 
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confefs this Decifion does not difpleafe me; 
for to fay nothing of the accidental Inequa- 
lity of Refractions which does not deferve 
the Prize, Grimaldo’s Suppofition, of the 
Shattering and Dilatation of every parti- 
cular Ray, had fomething too perplexed and 
embarraffing in it. If you think the Judg- 
ment which Nature has pronounced in fa- 
vour of our Philofopher, anfwered I, tobe 
fo juft, that of his Adverfary, whom I 
Jately mentioned, will appear extremely 
capricious,who afferts, that Sir J/zac Newtox 
has, by pleafing Experiments, confirmed 
the Obfervations of Grimaldo. 

Jam not fo greatly furprized at this Ad- 
verfary, replied the Marchionefs, who does 
not appear to have any great Knowledge of 
the Matter, as at Grimaldo himfelf, who 
neglected to prove the Truth of his Dif 
perfion of the Rays, by fo eafy and fimple 
an Experiment as this, which requires no- 
thing more than a fecond Prifm after the 
firft. ‘One would imagine that it fhould 
have been very obvious to a Perfon bent 
upon making a Syftem. Say rather 
anfwered I, to a Perfon long exercifed in 
the Arts of Obfervation, for a Love of 
building Syftems and making Experiments, a 


are 
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ate two Things that feldom go together : 
But it generally happens that the moft 
fimple Things are the moft difficult, and 
confequently the longeft before they are 
found out. 

The Circulation of the Blood, for Ex- 
ample, appears to be a very eafy Difco- 
very, and one would i imagine fhould have 
been very anciently made. When an Ori- 
fice is opened in the Arm, the Arteries. 
fwell from the Heart towards the Extre- 
mities of the Body, and the Veins on ‘the 
contrary from the Extremities of the Body, 
| towards the Heart ? This evidently fhews 
| that certain Vefiels, that is, the Arteries, 
are defigned to convey the Blood from the 
Heart to the extreme Parts, and other Vef- 
fels ; namely, the Veins, to carry it from 
the Extremities to the Heart.  Befides, the _ 
Death of Seneca might have furnifhed the 
Ancients with a phyfical Experiment, as 
well as a moral Precept. It was impoffible 
that all the Blood fhould be emitted through 
the opening of the Veins, unlefs thofe of 
the fuperior Parts had a Communication 
with thofe of the inferior, or in other 
- Words, unlefs it circulated through the 


whole Body. 
C5 Ie 
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‘ It appears then, that it was much eafier 


for the Ancients to difcover the Circulation 
of the Blood, who had fo many Experi- 
ments ready prepared to their Hands, than 
for Grimaldo to find the Falfhood of his 
Difperfion, becaufe his Experiments’ muft 
muft have been the Effect of his own La- 
bour and Invention. 

It is «rue, fome Bigots | for ‘anice; 
pretend to find this Difcovery in Hippocrates, 
fo that according to them, all the Inven- 
tions of the Moderns, and all our Diftem- 
pers. were known to the Ancients. But 
this Notion is the fame as if a dellutellus 


‘or fome other zealous Admirer’ of Petrarch 


“fhould difcover the Newtonian Syftem of 
Opticks in thefe Verfes: 


| While the great Author of his Frame 
expires, 
The confcious Sun withdraws his active 
Fires; | 
Pale fickly Shades o’erfpread his languid 
Ray; 
And coy ia Colour fades away. 


The moft fimple Things are generally 
‘difcovered the lateft, and with the greateft 
Difficulty. This 


E 
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This Aphorifm, faid the Marchionefs, is 
‘too well verified evenin the Toi//ette, where 
an elegant, but fimple Difpofition of our 
Hair or our Patches, often cofts great Trou- 
ble, and the utmoft Anxiety of Mind. 
- According to this Principle, anfwered I, 
Sir {aac Newton's Experiments muft have 
coft him an infinite deal of Labour. For 
if the preceding Experiment, to prove the 
different Refrangibility of the Rays, is at 
once fimple, elegant and conclufive, all 
the others which he invented for the fame 
Purpofe are no lefs perfect, and yet appear 
fo very, obvious, that every one would 
imagine he. himfelf might have as cafily 
found them out. ‘ 
‘How; faid the Marchionefs! Is not this 
Experiment fufficient to prove the different 
‘Refrangibility. without fecking for any 
more ? 
Have I acted wrong in faffering myfelf 
‘to be too eafily convinced ? No, rada, 
anfwered I, a Lady cannoterrin this Point. 
But, Sir [zac Newton himfelf does not de- 
‘fire you fhould affent to his Syftem fo foon. 
This Experiment, without Difpute, 1s fuf- 
‘ficient to demonftrate the different Refran- 
gibility, but not to fatisfy a P'pilofopher re- 
; Ue SR folved 
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folved to try Nature a thoufand Ways, and 
put her to a thoufand Proofs, in order to 
eftablifh his Belief on a fure Foundation. 
You. feem, faid the Marchionefs, to re- 
prefent Nature as a Coquet, and Sir I/zac 
Newton as a jealous Lover, who never thinks 
he has Proof enough of the F idelity of 
his Mittrefs. 

This however, anfwered I, was the only 
Object of his Love. lam very forry that I 
cannot fhew you all the Experiments which 
he invented for this Purpofe, in order to 
prefent: you with the moft finifhed and 
beautiful Piece that philofophical Jealoufy 
ever compofed... But the Parts Ifhallfhew ~ 
you will affift you. to form an Idea of the 
Whole, juft as the Obeli/es and Amphithea- 

ters difcover the Grandeur of ancient Rome. 

Let me intreat you, faid the Marchionefs, 
to make me acompleat Newtonian. I plain- 
ly fee that by my Converfion, J fhall ac- 
quire the Knowledge of Truth. without 
lofing that Pleafure which I found in being 
deceived. 

In the dark Chamber hich: we have 
prepared for our Experiment, continued I, 
let a white Thread be extended horizontal- 
ly againit the Window, but at fome little 

Diftance 
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Diftance from it. Let two Rays of the Sun 
enter at two Holes made in the Window- 
Shutter;which, refraéted by the two Prifins, 
may paint two coloured Images upon the 
oppofite Wall. When this is done, we 
muft recommend ‘ourfelves to the Genius 
which prefides over Opticks, and then pa- 
tiently wait till the half of this Thread be 
illuminated by the red Rays of one Image, 
and half of it by the violet Rays of the 
other. _ Let the Wall oppofite to the Win- 
dow be covered with a d/ack Cloth, that 
the Colours, which would otherwife be re- 
flected by the Wall, may not difturb the 
Experiment; for at prefent we want no 
- other Colours but thofe of the Thread, 
which muft be alone diftinguifhed. 

“This Thread muft be obferved through 
a Prifm, placed before the Eyes in fuch a 
Pofition, that all the Objects feen through 
it appear higher than they really are; the 
Thread too will appear to be tranfported 
higher by the Refraction, but becaufe the 
Violet half fhould fuffer a greater Refrac- 
tion than the Red, it will be much more 
tranfpofed than the Red, fo that the Thread 
_ will appear divided into two Parts, the one 
illuminated with Violet, the other with 

; Red, 
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Red; and the Red will matic lower than 
- the Violet. - 

This Experiment if we fhould exclude | 
every other, is intirely agreeable in all it’s 
Parts to the Newéonian Syftem, if the Vzo- 
let Part of the Thread be illuminated with . 
Indigo, the Thread will appear lefs divided 
ethan at firft, the Indigo half approaching 
nearer-to the Red than the Mzolet did ; which 
mutt’ neceflarily happen, becaufe the Dif- 
ference of Refrangibility between the Jndi- 
go Rays and the Red, is lefs than sie sE 
tween the Red and Violet. 

If from Indigo this half be illuminated 
with Blwe, the other half fill remaining 
Red, the Thread will, for the fame Reafon 
as I before mentioned, appear lefs divided 
‘than at firft, and full fucceffively lefs, if it 
be illuminated with the other Colours in — 
“Order, Green, Yellow, and Orange, till ato 
Length becoming Red hke the other half, 
the Thread will no longer appear broken 
“nor divided in two as at firft, but whole 
and continued; becaufe now the Colours 
‘of each half have no Difference in DIES 
Refrangibility. 

A like Experiment may be made with : 

a Paper, the one half coloured with Red, 

‘and 
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and the other Blue ; placed afterwards up- 
on a black Cloth and looked at through a 
Prifm, it will appear broken and divided 
into two Parts. A Paper illuminated with 
four Colours, (which I have myfelf feen de- 
‘monftrated) that is Red, Yellow, Green, and 
Blue, ranged one after another in'the Order 
I have named them, appeared through a 
Prifm divided into four Pieces! like the 
Steps of a Ladder. 

The Blue is fometimes the higheft of all. 
and fometimes loweft, as. the Pofition of 
the Prifm requires. ; This Experiment, .va- 
ried in as many Ways as the fruitful Ima- 
-gination of Paul Veronefe would vary. the 
Subje& of a Picture, always fucceeded. fo 
well, as to have greatly confirmed: this 
Syftem, if it’s Author had fuffered it; to 
need any Confirmation. 

I muft ingenuoufly confefs, faid i Mar 
. chionefs, that though I have always re- 
garded the Mathematicians with a fingular 
Veneration, I do not yet underftand what 
their Demonftrations are. However familiar 
they may at prefent be rendered, I do not 
comprehend them enough to find the Solu- 
tion of a Problem among the Patch-boxes 
and Perfumes on my Toilette. I now be- 


gin 


40° Sirlsaac Newton's Theary 
gin to fear that my Ignorance of the Deity 
I worfhipped, greatly increafed my Vene- 
ration for it. 

Their Evidence caufes fo great a Noife 
in the World, that I was perfuaded every 
Thing elfe, however well it might be 
proved, had only a {mall Degree of Pro- 
bability when compared with thefe. At 
prefent I cannot conceive it poffible, for 
. any mathematical Demonftration to be 
more certain than Sir [/aac Newton’s diffe- 
rent Refrangibility, and yet this is a Thing 
merely phyfical. But you are to confider, 
Madam, that the Perfon who has treated 
upon this phyfical Subject, was the greateft 
Mathematician that ever appeared in the 
World. We may affirm then, replied the 
Marchionefs, that as every Thing which 
Midas touched was transformed to Gold, fo: 
every Thing that Sir [/zac Newton handled 
became Demontftration. : 

If ever Phyfics could hope to vie in Cer- 
tainty with Geometry, anfwered I], they 
might with fome Reafon expect it, when 
treated by Sir [aac Newton, though there 
isa very great Difference in the Nature of 
their Proofs. : 


Pf 
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°. Phyfics can only confider a vat Number 
of Particulars, make Obfervations upon 
them, and thence deduce general Propofi- 
tions: Whereas Geometry, by a more ex- 
peditious and certain Way, abftracts parti- © 
cular Cafes, and founds it’s Demonftrations 
upon Nature, and the Idea of the Thing 
itfelf, whereon it treats. 

All that a Mathematician demonttrates to 
you concerning one Triangle will be true in 
all, be they of what Species they wills 
becaufe he confiders nothing but what is 
neceffarily included in the Nature of a Fi- 


| ure terminated by three right Lines; and 


as this is found in all.Triangles that can 


~ poffibly be either made or imagined, his 


| Propofition will: hold true in all. 


On the other Hand. a Naturali ift will tell 
you, that all Bodies here below gravitate, 
and if left to themfelves defcend; but he 
does not like the Mathematician deduce this 


Propofition from the Nature of Body (for 


that is unknown to him) but from a daily Ob- 
fervation that Gold, Silver, Gems, Water, Air, 
anda thoufand other Bodies gravitate, and 


- do it conftantly by Day and Night, in Sum- 


mer and Winter, fair and cloudy Weather; 
from whence it may reafonably be inferred 


by 
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by Indu@tion, that every other Body gravi- 
tates atall Times, and in all Places. 

But however reafonable this Method may 
feem, fo great a Demand fot Proofs im- 
plies a Want of Demonftration, juft as a 
too great Attention to Drefs argues fome 
‘Defect of natural Beauty in a Face. Who 
can tell, but notwithftanding fuch a Multi 
plicity of Obfervations, fome may queftion 
| whether there be nota certain Body,’ with 
which we are yet ene that hasno 
Gravitation i > Or if there be, not fome 
Country in the unknown Tracts of the 


Southern ‘Pole, where Bodies have not that 


Quality of Gravitation, which we difcover 
them to be indued with in all the known 
World? Or Jaftly, whether in paft Ages 
there may not have exifted a certain Body 
that did not gravitate? You will grant, 
however, faid the Marchionefs, that where 
the Number of Obfervations is fo great, 
as that from whence the Gravitation of Bo- 
dies, and the different Refrangibility of the 
‘Rays of Light are deduced, that Perfon 
muft be inexcufable who doubts their Evi- 
dence, unlefs it was prefcribed him by a 
Phyfician for his Health. 


Jf 
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If there are fome, anfwered J, too ex- 


ceffive in their Doubts, there are many 
others too bold in their Affertions. All do 
not imitate the prudent and neceffary Re- 
ferve of our judicious Philofopher : Some 


‘are contented with ‘one fingle’ particular 
‘Cafe, from which they haftily deduce a ge- 
‘neral Conclufion, like thofe who form a 


Judgment of the Temper and general Cha- 
ra&ter of a whole Nation, from the parti- 


‘cular Humour of a fingle Perfon, whom. 
they have feen perhaps once or twice at a 


| Coffee-houfe. Sir J/aac Newton®s Antago- 
. nift whom I lately mentioned, imagining 


he had overthrown the Syftem, and. prin- 


-cipally the different Refrangibility, in Or- 


der to prove himfelf the Opponent of this 


great Author, even in the Method of phi- 


‘lofophifing, has put together a general 


Syftem (hinted at by others, but not fol- 
lowed) formed upon particular Cafes, which 
well examined are nothing but Confe- 


‘quences of that, which he imagined him- 


felf to have overthrown. 

He fuppofes certain Grounds, and a Mix- 
ture of Light and Shade; and the different 
Combinations of thefe, are according to his 
Opinion, the Caufe of different Colours.— 

Can 


44 SirIsaac NEwTON's Theory 
Can a Combination of Light and Shade, 
interrupted the Marchionefs, ever produce 
Red or Yellow ? A Phanomenon muft be 
very unfortunate, whofe Explication depends 
on this Syftem. Perhaps, anfwered I, 
fmiling, thofe Phenomena which contra- 
di& general Laws, thofe Monfters of Op- 
ticks, if there are any fuch, are fent by 
Nature to this Syftem for their Explication, 
and do not thefe fine Colours of yours too, 
deferve a little Punifhment for all the Mif- 
chiefs they havecaufed? But fee the unhappy 
Condition of the poor prifmatic Colours, 
which certainly do not merit the Correction 
that yours do; and from hence. you. may 
form an Idea of the Value of this Syftem. 
It affirms, that when a Ray of the Sun 
is refracted by a Prifm, thefe Colours. are 
produced by Means of two Sorts of Images; 
the one formed by the Difperfion of the fo- 
lar Rays, and the other by that of the 
Rays of Heaven, which are contiguous to 
thofe of the Sun. What, faid the Marcht- 
onefs, does this Philofopher attempt to 
bring this Difperfion again upon the Stage? 
Had he never feen the Experiment of the 
fecond upright Prifm, which has for ever 
banifhed this Suppofition from the Province 


of Opticks 2 Authors» » 
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~ Authors, anfwered I, have their Eyes 
formed differently from thofe of other 
Men. The Sun isLight, and the Sky 
comparatively dark. This was fùfficient ° 
to furnifh the Philofopher, we are fpeaking 
of, with Abundance of Relations betwixt 
Light and Shade (the Veils, as he expreffes 
it, formed by thefe two Images) from 
whence he draws an Explication of the 
Difference of Colours ina Prifm. I fancy, 
faid the Marchionefs, this Explication will 
not be very fimple; it. appears to me fuf- 
ficiently perplexed. Not to infit upon 
this and many other Difficulties which this’ 
Syftem is chargeable with, we will confine 
ourfelves to the following Objection, an- 
fwered I. 

If it be true that this Diverfity of Co- 
fours’ depends -on a Mixture of the Rays 
of thefe two Images of the Sun and Sky, 
and from their fhadowing each other, it is 
| clear that if there can be found a Method 
| to prevent the celeftial Rays from coming 
to the Prifm, and confequently from being 
refracted and mixt with thofe of the Sun, — 
the Colours will vanifh with all that fine 
Theory, which arifes from the Mixture of 
thofe two Sorts of Rays, 
| I Now 
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- Now this may eafily be effected, if be- 
fore the Ray of the Sun (which enters at 
the Window.of the dark Room) be refract- 
-ed by the Prifm, the Middle of the Ray 
be tranfmitted through another Hole made 
in a Table, or a Paft-board placed at fome 
Diftance from the Window. In this Cafe, 


{o far is the Prifm from receiving the celef- _ 


| tial Rays contiguous to thofe of the Sun, 
that it receives no Rays from the Sun him- 
felf, but what flow from his Difk, and is 
not at all affected by thofe which proceed 
from his Edge. 


It is evident then, thatif this Syftem be | 


true, the Colours of the Images in. this 
Cafe could not appear, which is abfolutely 
contrary to Experience, a Difgrace pretty 
familiar to this Syftem. | 

You feem, faid the Marchionefs, to re- 
| femble Bacchus throwing down the Giants, 
who attempted to dethrone the Gods, in 
order to ufurp their Places : The Spirit of 
Ambition appears no lefs ftrong in this Au- 
thor, than in thofe prefumptuous Sons of 
Farth. | 
You are to fuppofe, anfwered I, that an 


Author is often as ftrongly defirous of giv-. 


ing his Name to a new Syftem, as a French 


‘13 Lady. 
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Lady can be of giving her’s to a new 
Fafhion. 

_ How happy would they be, if like that 
Chinefe Emperor, who burnt all the Books 
of Hiftory preceding his Reign, in Order 
to make his Name the firft Epocha of Mal 
they could deftroy all preceding Syftems, 
to make their own the Epocha of human 
Knowledge. 

Befides, Sir [aac Newton’s aha came 
from a-Country too far beyond the Alps, 
to be favourably received among Italians, 

It would be very furprifing, a a Syftem 
produced in Exgland, had not been treated 
with Averfion by fome Perfons, ina Coun- 
| try fo near the Sun as ours. 

I do not fee, replied the Marchionefs, 
why a Syftem fhould meet with the worfe 
Ufage, for being a Native of England, For 
| my Part, as much an Italian as 1 am, I do 

not believe that I fhould be prejudiced a- 
| gainft a well erounded one, éven if it had 
been produced in Ireland or Nova Zembla. 

| You are not to imagine yourfelf, anfwer- 
ote to be ranked with the Generality of 
_ Mankind. A Sea, a River, or a Chain of 
| Mountains, placed between fome People 
anda certain Truth, are infuperable Ob- 

jections 
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jeCtions to their Reception of it. Perhaps 
as the Romans found a certain Fe ne fcais 
quoi, in the Stile of Livy, which difcovered 
the Paduan ; fo our Italians find a Fe ne 
feais quoi, in every Truth that comes from 


beyond the Alps, which does not agree with — 


their Tafte. '‘Thefe Gentlemen, faid the 


Marchionefs, muft have a very diftinguifh- — 


ing Judgment to difcover fuch Differences 


as thefe; orit rather argues they have no © 


Tafte for Truth, who find any Thing fo- 


reign in the Proofs of a different Refran- — 
gibility. In this I may venture to affirm — 
myfelf a better Ialian'than they, fince the — 
leaft Difference in this Cafe muft turn to | 


our Difadvantage. 


«= You, Madam, faid I, are a Citizen ‘of j 
the World, and-your Senfes formed for | 
Truth, are Proof againft the Objections © 


of thofe who only appear to be zealous for — 


it. You will find a new Demonttration of 


È 
Ù 
È 

[1 


the different Refrangibilities, drawn from — 
the Difference in the Focus of a Lens, | 


through which the ane ‘Colours are 
viewed. 

‘The Image of the Letters of a Book, _ 
formed by a convex Glafs, illuminated by 
the red Rays of a Prifm, appears diftin& at 

a certain 
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a:certain Diftance from the Glafs: The 
Image of the fame Letters, when iumi-+ 
nated by the Blve Rays is not diftin@, but 
‘at a lefs Diftance, | . 

In the like Manner, the four Colours, 
Red, Yellow, Green, and Blue, of the Pa- 
per we before-mentioned, are not equally 
diftin& when placed at ‘an equal Diftance 
from the Lens. ‘The Blue is neareft,. next 
follows. the Green, afterwards the Yellow, 
and lat of all the Red, whofe Rays, being 
lefs refrangible than the ret; muft be col- 
lected and united at a greater Diftance from 
the Lens... ha | 
= Might not fome: wife Cayviller, faid the 
Marchionefs fmiling, gravely object, that 
the Book which firft received the Red, and 
afterwards the Blue Rays, was wrote in 
Lnglifh ; and. that. in Order to prove the 
different. Refrangibility, it was neceffary 
for it to be Italian? But after all, it is an 
infamous Thing to be fo hardened againgt 
the Truth. | 
« Are not thefe Experiments fufficiently 
decifive ? And can there in any Country of 
the World. be affigned a Caufe, why the 
Image. of one Colour fhould be nearer to 
a Lens than that of another,-unlefs it be 
levor. II D the 
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‘the different Refraction which they fuffer 
in paffing through the Lens. Do not put 
yourfelf im a Paffion, Madam, faid I, the 
different Refrangibility willbe true, not- 
withftanding. thefe Objections. You may 
ftill fafely believe it, as many other judici- 
ous Perfons do, in Defiance of that obftinate 
War, which the Antagonift of our Philo- 
fopher declared againft it. cd 
“The Newtonian Syftem had the fame 
Fortune, as that F ield where Hannibal en- 
camped when he befieged Rome, which did 
not {ell at all the worfe upon that Account: 
Or rather, you may look «upon thefe Ob- 
jections as the fatyrical Verfes, thofe mifer- 
able Invectives, which the Licentioufnefs 
and Malignity of the common Soldiers, 
mixt with the Acclamations and Glory of 
a Roman Triumph. The Beauty and Sim- 
plicity of this Syftem did not deferve to 
pafs unmolefted by Envy and Cenfure, that 
‘Tax which Merit is bound to. pay to the | 
Publick. — : 

A celebrated Minifter *, at onceicapable 
of the fublimeft Projects and the loweft’ 
Employments, and a whole College, joined 


* Cardinal Richliea. 
their 
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their Forces sean the Applaules a to 
the: Cid. | 

For a‘like Reafon, Moliere’s Milentbrope 
was recited’ to the fame Auditory, that 
liftned to. the Sermons of Cotin. How of. 
ten have the celebrated Carracci had the 
Mortification of feeing their ‘fine Pieces 
fold ‘in their: Life Time by: the Ell, Gf I 
may ufe that Expreffi ion) which now ‘are 
the Ornaments of the moft fele& Galleries, 
and paid ‘by the Admiration of Connoif- 
feurs, better than by the Gold of the Rich! 

It was neceffary for the Honour of Sir 
Tanc Newton's ‘Theory, that it Mould be at- 
- tacked on all Sides, and that’ fome fhould 
difpute the different Refrangibility of the 
Rays, while others wrangle about the Im- 
mutability of Colours, which is another of 
their Properties: difcovered by our pere 
trating ‘Philofopher. © 

The Experiment, upon which this new 
Quality of Colours is principally founded, 
was renewed in France by Monfieur Mari- 
ote, ‘a Man exceedingly well verfed in the 
Arts of Obfervation. This: Experiment, 
in his Hands, produced an Effect contrary 
to what Sir //zac Newton had given Reafon 
to p hope for. 

ne È agi Thus 
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Thus a Syftem, the flow and confiderate 
Offspring of Reafoning and Experience, 
‘avas efteemed imaginary and vain; and a 
grave Philofopher, who fpent his whole 
Life in the Study of Truth, paffed for a 
Reveur, or an Impoftor. 
_ Did not the fame Thing happen to poor 
Cato, faid fhe, who notwithftanding the 
many Inftances he had given of his Mag- 
nanimity, and generous Refolution not to 
furvive the Liberty of his Country, was 
branded by fome with the Infamy of hav- 
ing killed himfelf through Cowardice. 
_ What is this you tell me, fays the Mar- 
chionefs, of an Experiment in France, con- 
trary to that of Sir /faac Newton. Is it 
poffible that two Men equally attentive and 
accuftomed to Obfervation, fhould need a 
| third to decide a Matter of Fact? It is not 
. furprifing, that two People fhould :reafon 
differently upon the Circumftances of a 
Faét, according to their different Princi- 
ples; as in the Cafe of a Perfon who fhift- 
ed his Linen three Times a Day, one af- 
)ferted that he muft be extremely | neat, 
and the other, that he was a very Sloven. 

But to difpute and mutually to deny the 
Fatt itfelf, I always thought referyed for 
filly Women and Enthufiafts. ares DE 
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It is certainly; ‘anfwered I; a‘ great Re- 
flection upon Philofophers, when we find 
them’ diffent in Matters like thefe, it at 
leaft. demonftrates: that one of them muft 
have been inattentive in obferving the 
Laws of Nature. . 

Thofe rational Horfes fo far. fuperior to 
us Men, which Gulliver difcovered in the 
Ifland of the Houyhuynms, the laft Place where 
he arrived at in his allegorical Voyages, 
were extremely furprized to find fuch Con- - 
tradictions among our Philofophers, that is, 
thofe of our Species, who take the moft 
Pains to cultivate their Reafon. 

Thefe happy Animals know not the 
_ Meaning of Uncertainty and Doubt in 
Matters of Fact. 

The Difhonour that Philofophers receive 
upon this Account is very great even a- 
mongus, and there are too many Examples 
of it. 

Two famous Academies which have cqhal- 
ly Truth for their End, and Emulation for 
their Companion and Guide, difputed upon - 
a Fact by which is demonftrated the Re. 
fraction which Light fuffers in paffing from 
a Vacuum into Air. That Academy which 
maintained the Refraction, was at Length 

D gr victorious 5 | 
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victorious ; «and 1t.was neceffary. that even 
this. Truth thould.. be contefted,..in. Order 
to be admitted. Some from. Experience 
will tell you, that,in, breathing the Air 
paffes.from the Lungs to the Heart,; while 
others: alledge. the fame «Experiment...to 
prove that it does not... Many. difcover cer- 
tain little Machines. and. Organizations in 
the Glands of a Body,. which erick afin 
cannot be ifeen. | 
| «Fancy; and Prepoffeffion have. da Guid 
Influence here‘as in all .other Things, ‘and 
make us ‘think we difcover.in Objects with: 
out us, what runs ftrongeft in our. own 
Mind. . 
| x Thus.a few irregular Strokes will appear 
to the Eyes of a Painter, the Contour.ofa 
Leg or a Faces: Windmills become Giants 
to Don. Quixotexand Fires and Beeches feem 
transformed to. a fine Lady in the Hiei of a 
Lover. v 3a 
An Obfervator muft not fearch ton Ex- 
periments, in Order to find \ his own Opi: 
| nions there; like that Perfon who looked 
for his Pedigree in Homer, becaufe both the 
one and the other will every ‘where meet 
Lita own Mons 
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Natural Philofo phy, like Piffin requires a 

Man formed exprefly for it, a Malpighi, a 
Reamnur, a Boyle, not moved by Authority, 
feduced by Fancy, nor terrified by Difficul- 
ties, an ideal Man (if we will believe a cele- 
brated Writer) dexterous, active, and cu- 
rious, as the French and Engl, and re- 
ferved, cautious, and circumfpect, as the 
Italians and Spaniards. 
“Why not the Patience of fome other 
Nation, faid the Marchionefs, inftead of 
the Caution of ours, which is.too like Dif- 
fidence to redound greatly to our Honour. 

This Author, anfwered I, confiders on- 
ly the good Qualities of different Nations. 
- But you would be better pleafed, perhaps, 
if the Part we contribute to the Forma- 
tion of a perfect Philofopher, were the reli- 
gious Attention of our paffionate Lovers. 

Tam acquainted with one of thefe, faid 
the Marchionefs, who would be a Newsonian, 
if Philofophy was his Miftrefs. 

This Attention, anfwered I, might carry 
thefe Gentlemen to a great Height of Super- 
ftition, asit does a Naturalif ; he prefcribes 
it asa Rule of Art, whenever an Experiment 
is made, to mark exactly the Country, 
Hour of the Day in which it was effected, 

1 aa what 
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what Wind blew at that Time, the Degree 
of Heat, and the Drought of the Air, with 
many. other Circumftances of this Nature, 
which in fome Cafes may be proper and 
even abfolutely neceffary. But in others, I 
| really do not fee of what Service they are; 
for in looking upon a Paper of two Colours 
with a Prifm, it is of no Sort of Impor- 
tance whether the Wind blows Faft or 
Weft, whether the Time of the Year be 
Autumn. or Spring, the feventh or twen- 
tieth Day of the Month. 

‘ Thefe circumftantial Naturals refem- 
ble an Antiquarian, who fhould copy the 
Cornice of an Infcription with as much 
Exa@nefs as the Infcription itfelf. 

Phyfic, replied the Marchionefs, has almoft 
divefted itfelf of the Prejudice of obferving 
certain Seafons of the Moon, as a proper 
Time to apply it’s Medicines ; and perhaps 
Natural Philofophy has affumed it in her ftead, 


that thefe fuperftitious Notions may not be - 


deftroyed, but there may always be pretty 
near an equal Dofe of them in the World. 

It muft be confeffed, however, anfwered 
I, that there may always be hoped fome 


good Effects from this diligent Difpofition, — 


even though it be carried to fuch a Degree 
as 
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as to become ridiculous: But we'can never 
expect any good from Negligence. You 
will fee an evident’ Proof of this, in that 
celebrated Experiment of Sir J/aac New- 
ton, before which all the ancient’ Idols ‘of 
Optics fall to the Ground; thofe imaginary 
Syftems which fuppofed Colour might be 
changed ‘by Refraction, Reflection, the 
Confinity to Shadow; and in fhort, that 
Colour is nothing but acertain Modifica- 
tion, as they exprefs it of Light, which 
may eafily be changed by thefe Circum- 
ftances. 

But Sir //aae Newton has fhewed the 
Falfhood of this Opinion, and demonftra- 
‘ted that a Ray (for Example, Red,) well 
feparated from all the reft, will conftantly | 
keep it’s Colour in fpite of any Refraction 
or Reflection it is made to fuffer, or any: 
other Method that the fruitful Invention of 
_a Naturalift can contrive to torment it. 

The fame Conftancy will hold good in 
all the other Colours, if they are well fe-’ 
parated. The grand Experiment which’ 
furnifhes us with thefe agreeable and fur- 
prifing Truths, is this which follows. 

The Image of the Sun formed by the 
~sieh esei of a Prifm and Lens, is re-— 

: D5 ceived 
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ceived upon a Paper. By this Conjunction. 
the Colours aré much: more unmixt:and bet- 


ter feparated than they would otherways 
be. Having thus made a more perfect Se-. 


paration, the Rays of different Colours muft 
pafs fucceflively through a Hole in the Pa- 


per, that they may be refracted by: a fecond: 


Prifm, in order to prove whether this new 
Refraction can produce any new Colour. 


‘I it thould, we muft confefs that Co- 


jour is nothing moré than a certain Modi- 
fication which the Light ‘acquires'\in paf- 
fing through the Prifm; and then Pézlofo- 
phers may fet their Imaginations to work, 
in order to-find out what Motions, Figures, 
and the like, are neceflary to ies this 
Modification. 

But on the other Hand if the Ray con- 
ftantly preferves. it’s own Colour without 
. the leaft Alteration, we muft agree that 
- Refraction has no ‘Sharesin the Produétion 
of Colours, and abandon the ancient Syftem 
of Modification ; and all it’s ingenious de- 
lufive Dreams will vanifh at the opening 
‘Morn of the Newzonian Truth. 

Now the Experiment we are upon de- 
monftrates that a homogeneal Ray Red, 
| cei see or of any other primary 


Colour, . 
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Colour, is not in the leaft altered by a new 
Refraction, noreven by a great Number of 
Refractions which it is fucceflively made to 
fuffer.—It is not changed either in it’s 
Colour or Degree of Refranyibility. which 
remains conftantly the fame. ‘Thus if two 
Rays, one ‘Red, and the other Violet, be 
made to fall one after another upon the fe- 
cond Prifm, with the fame Incidence (that 
is, ‘if both the: Rays coming from the fame 
Point, fall likewife upon the fame Point of 
the Prifm 5) if the Rays, I fay, fall upon 

the fecond Prifm in this Manner,the Vzo/er, 
after the fecond Reflection, will ftrike the 
oppofite Wall in a Situation, higher than 
“ the Red, and the intermediate. Colours in 
intermediate Situations ; thofe which had 
fuffered the greater Refraction. in the firt 
Prifm, fuffering the greater in the fecond 
hkewife ; all thefe Colours: will paint upon 
a white Paper directly oppofite to. them, a 
little Circle perte@ly round, and not ob+ 
long like the Image made by the firft Prifim, 
and this Circle will be of the fame Colour 
as the corey without any acest or 

Mixture. | 
I befeech you to bi mr take Richi 
faid the Marchionefs,. you were engaged in 
D 6 fuch 
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fuch ‘a long Period, that I began to think 
you would never get to the Endof it. I 
fhould be forry, Madam, anfwered I, if 
the Length of the Period has rendered me 
obfcure, and made you lofe fo fine an vie 
periment. 

No, no, faid the Nite hion8RA vincita 
it very well. Does not all your Meanings 
amount to this, that homogeneal Rays of 
Light are immutable, both with refpe& 
to Colour and Degree of Refrangibility ? 
I am extremely-rejoiced,faid I, to find I may 
be as prolix in my Periodsas I pleafe, with- 
out Apprehenfion of Obfcurity, and may 
employ one as long as-thofe of the Azolian 
Dialoguifts, to tell you that this is the Ex- 
periment which Mr. Marriotte endeavoured 
to make, and by fome Misfortune found, 
that after the fecond Refraction certain new 
Colours were united to the Red and Blue, 
- I know not how this happened, but pro- 
bably it was from fome Defect in the Prifm 
which he employed. 

The ill Succefs of this Experiment, would 
have done the Immutability of Colour no 
{mall Injury in the learned World beyond Sea, 
if it had not been repeated in England be- 
fore fome learned Frenchmen, the Motive 

of 
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of whofe Voyage was purely Philofophical. 
_ This Repetition of the Experiment'clear= - 
ly demonitrated, that Mr. Marriotte,though 
otherways an accurate Obferver, has failed 
in fome of the Circumftances neceffary to 
bring it to good Effect. Thus were thefe 
two Nations (more divided by their ‘dif. 
ferent Ways of thinking, than by a little 
Arm of the Sea) reconciled upon. this 
Point. 

This. Law of eter common to all 
Nations acquainted with Light, met with 
a lefs favourable Reception in Italy, than in 
any other. The moft obftinate Antagonifts 
of the Newtonian Theory have. rifen among 
us; there feems to be fome Fatality in this, 
that a Nation, which the Jtakans once found 
fo difficult to fubdue by Force, fhould 
in it’s Turn find us the mot casini to be 
fubdued by Reafon. 

In order. to contribute my Share to the 
Eftablifhment of this Law even among us, 
I caufed the fame Experiment to be repeat- 
ed at a Place in Italy, celebrated for the 
learned Men it has always produced, and 
Neuter enough not to be fufpected of Par- 
balay 


No 
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No Minifter of ‘State, faid the Marchio- 
nefs, could act more politicly in the Choice 
of a proper Place for the holding a Con- 
grefsi + Within a very little anfwered I, all 
my Politics would have fignified nothing; 
for though we made ufe of Sir J/aac New- 
tons own Method in feparating the Colours, 
and the Chamber was extremely dark, yet 
a certain Light of a bluifh Caft always 
mixt itfelf with the Colours refracted by 
the fecond Prifm. | ’Tis true; this Light 


was irregular and inconftant; but however — 


it was fufficient to ferve ioe an Excufe to 
the Incredulous. | 

This Appearance gave us a set Inquie- 
tude, and we would never ‘have flept in 
Peace, if we had not after much Study 
‘found. out the Caufe. We-obferved that 
the Borders of the coloured Image were not 
fo well terminated as they ought to have 
béen, ‘provided the Prifm, by which it was 
coloured, had been good: 
. We difcovered a Light scan the Edges, 
of the fame Nature with that which was 
obferved to be mixt with the Colours re- 
fra&ed the fecond Time, and we perceived 
that feveral Streaks of this Light crofied 
the Image from one End to the other. 

From 


eae oe fb 


* 
| 
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» Fromall thefe Circumftances.it appeared 
there muft be feveral Irregularities in the 
Prifm, as Bubbles. of Air .inclofed in. the 
Glafs, Unevennefs in the Surface, and other 
Things of the like. Nature, which. were 
probably the Reafon why the Light was ir- 
regularly refracted ; and by thisMeans ren 
dered it impoflible for the Colours veni the 
Image to be perfectly: feparated. 
Various and repeated Experiments made 
it evident, thatthe Fault of thisapparent 
Alteration of Colours, which we obferv- 
ed in the Image, muft be imputed entirely 
to that irregular Light which we had be- 
fore fufpected to be the Caufe;.if we may 
“ call that an Alteration which was nothing 
but the Addition of one Colour to another. 

I congratulate you, interrupted the’ Mar- 
chionefs, that ‘after fuch a Difcovery, no- 
thing will hereafter difturb the Tranquillity | 
of your Sleep. 

Heaven preferve me, anfwered I, Hun 
that, cold tedious. Tranquillity, which is 
however the Object of our Defires. . ’Tis 
in Philofophy as in Love; and in all other 
human Affairs, where the Accomplifiment 
of one Defire often gives Birth to another. 


When 
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‘When we had difcovered the Caufe of 
this Defect in our Experiments, our next 
Bufinefs was to find fome Remedy for it. 


The Difficulty of acquiring it was a new 


_ Motive for our Labour and Inquietude. » 

‘Our ‘Prifms in. /éaly are of no. other 
Ufe than to amufe Children, or hang up as 
a fine Shew in fome Window in the Coun- 
try, and not. for the Service of Philofo- 


phers, who are often too exact for Artificers, 


and require a greater Accuracy than is in 
the Power of Art to beftow. . 

We refolved to write to England, which 
has it’s Fawkners for Lapidaries, and it’s 


| Grabams for Clock-making, where, in fhort, - 
every’ Thing feems to be contrived for the. 
Service of the moft curious and importu-. | 
nate Naturalifts, if Fortune and our good. 
Genius had not unexpectedly furnifhed us 
with fome which were juft arrived from | ¢ 


that Country... 


‘Thefe we efteemed as faded as the Ro- s 3 
mans did the Ancile or Shield which fell — 
from Heaven in the Reign of Numa, and. — 
we could have wifhed for aMamurius\ toi: — 
make us as many Copies of evi asshe> | 


had Porti done:of that. 


With 


— da 
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With one: of thefe Prifms we renewed 
the Experiment, and the coloured Image 
painted by it emerged fo beautiful, fo well 
terminated and fo lively, that the other 
feemed no more, when compared to this, 
than a rough Draught to a finifhed Picture. 

The Colours refracted by a fecond Prifm 
remained ‘fo immutable, that neither the 
moft penetrating Eye, nor even the Zoilus 
of the Newtonian Syftem, would intr dif 
covered the leaft Alteration. 

Perhaps, faid the Marchionefs, Nature 
has referved the Merit of demonftrating 
Truth to the Enghjb Prifms; that is, to 
thofe by whofe Means fhe at firft difcovered 
herfelf. It would be a very curious Phz- 
nomenon, anfwered I, to obferve fuch a 
Partiality in Nature, as for her to prefer 
fuch a Prifm made in London, to one pro- 
duced in Murano. 

But the Truth is, that if we confult her 
as we ought, fhe always anfwers the fame, 
whether the Prifm be Engijb or Italian, 
provided it be good and well wrought, and 
the Chamber where the Experiment is made: 
extremely dark. | 

If all thefe Circumftances are rightly pre- 
pared, the Colours, though refracted three 
| or 
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or four. times, will remiaif.. unchangeable, 
neither more nor lefs with regard cither.to 


Colour or Figure, than an Object expofed | 
to a homogeneal Light, and viewed through | 


AiPotpp Losbett 
‘acc he Variety» of, cle the Giunte of 
Figure; and, the Confufion. difcovered in 


Objectslooked uponin this manner, proceeds ~ 


from:nothing but their reflecting more or 
lefs, all forts of Rays, which, being after- 
wards differently refracted, produce all tals 
Irregularities, 


If upon a Circle of Paper there fall at 


the fame Time the Red of one Image, and 
the Blue of another, fo that the Purple Co» 
lour compofed of both thefe may appear, 
it will, when examined through a Prifm, 


feem divided into two feparate Circles, the — 


one Red, and the other Blve; and the Reafon 


of this Appearance is the unequal Refracti- | 


on'of thefe two Colours, 


If the Yellow and Green of two “other 


Images fhould fall at the fame Time upon © 
the Paper, fo that it would, be illuminated — 
with four Colours at’ once, it will appear | 
oblong, and divided by Reftaction into as — 
i many Circles.as there are Colours, and thefe | 


| Circles will feem placed upon one another, — 


40 si know. 


| 
i 
d 
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IT.know;you.are .going.t0 .add, asd, the 
EP MaschionnG, . anterrupting me, that if this 
| Paper, be expofed to the Light.of the Sun, 
| who contains every: fort of Ray in himfelf, 
it will appear of a Figure {till more obiong, 
and painted. with all the Colours of the 
| Rainbow ; whereas, if it be illuminated by 
only one homogencal Light, it. will alter 
neither it’s Figure nor Colour Wen ob; 
gs: through a Prifm. - 

You mutt forgive the Weaknefs.of hue 
man Nature, Madam, anfwered I,-if we 
generally finith the Sentence we have begun. 

. It was referved for Sir Lace Newton and 
you, to underftand Nature by -half a Word, 
‘and. find out Natural Philofopby, : nena’ 
ftanding it’s Uncertainty... . 
Mart Js. Rari to, tell you, ne Flies 
and other little Objects, placed in an ho- 
mogeneal Light, appear very diftinétly to 
the Eye with a Prifm ; and the very fmal- 
Jett Elziver Print may be read without any 
Difficulty ; but, the fame Things would 
Not have this Effe& when placed in the he- 
| terogeneous Light of the Sun, becaufe of 
the Confufion and Guanti of Colours that 
-arife, riti) » 
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In this Cafe I abandon the Prifm to the - 


Difpofal of Poetry, to make ufe of it in 
Comparifons which do it no great Honour. 

That celebrated Author, whofe fine Ode 
you fo much admired, compares it to falfe 


Eloquence which obfcures the Face of . 


Truth, lavifhes it’s Ornaments without 


Diftinétion, and diffufes it’s glaring Colour | 


over every Thing. 


Te is certain that the Poet in this Com- | 


parifon means that Prifm, which. tranf- 
mits the Rays of every Sort. And when it 
tranfmits only the homogeneal Rays, faid 
the Marchionefs, may we not compare it 


to true Eloquence and true Wit? For as. 


it fhews us the Objects removed out of 
their Place without any Alteration, fo true 


Wit often furprizes us only by varying 


common Subjects in a new Manner. 


You are fo well acquainted with the 
Prifm, anfwered I, that you may fafely 
compare it with your own Wit. But I° 


know not what Comparifon you will find 
for the Immutability of Colours, unlefs 
you feek for it perhaps in your own Heart; 


and then knowing that Reflection has no | 
more Influence on that Immutability than | 


n Ve, © we. 


Refraction has, you will be better acquaint- — 
ed with it than you at prefent are. If 
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. If the Colours, with which Bodies are va- 
riegated and painted, were only a Modifi- 
cation, which the Rays of Light acquire 
by being reflected from their various. Sur- 
faces, as was once believed; a Body, which 
appears Red in the Light of the Sun, would 
{till remain Ked when placed in any other 
Colour of the painted Image: For Inftance 
Blue, becaufe it could modify this 4/ue Co- 
lour refracted and modified already by the 
Prifm, as well as it does the Light which 
comes directly from the Sun. 
. But Sir J/aac Newton has proved by Ex- 
periments, that every Body placed in ho- 
‘mogeneal Rays, is of the fame Colour as 
the Rays themfelves; without allowing 
‘however, the Suppofition that Bodies EY 
Reflection modify the Light in fuch a 
Manner, as to make it receive this or that 
‘particular Colour. Thus all white, red, 
yellow, blue, green Bodies, as Paper, Scar- 
‘let, Gold, Uliramarine and Grafs, in red 
Rays, appear totally Red; in green Rays 
È totally Green, i in. blue aay Blue, and fo of 
the reft. ; 
© (Che only Difference confifts in this, ‘that 
all thefe various Bodies placed in the fame 
homogeneal Loti are not all equally lumi- 
I nous 3 
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“nous; but every.’ ‘Body: ‘appears: the moft _ 


lively when placed in a Light of? it’s own 
Colour, except Paper, and ‘all other. white 
Bodies; which equally receive any Colour, 


and may be regarded as the Cameleon and 3 


Proteus of Optics. 
» Would: this Diamond then, nierrontsa 
the Marchionefs, if placed’ in the Rays of 


our coloured Image, take indifferently any. | 


Colour, and at one Time be transformed 
toa Ruby; at‘another to a: Topaz, an E- 
merald, or aSapphire? So much the more, 
anfwered J, as it would dart only ‘one un- 


mixed Colour, and all the: varying Splen- — 


dors, with which it fparkles in the dire& 


Light of the Sun, would vanifh in this ho- — 


mogeneal Light. 

Itis very pleafant to obferve. how the 
fine Duft or Atoms in the Air change Co- 
lour as they pafs from one Ray to another, 


juft as a River varies it’s Colour, according. 


to the various Qualities of it’s Bottom. 
Other Bodies, as I. before-mentioned, 
are not equally lively when placed in dif- 
ferent coloured Lights. ‘The Varnifh for 
Inftance, with which Martino, the Emu- 
lator of the Chinefe Art, makes fo. many 


fine Curiofities, is extremely luminous in | 


the 
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the Red Light, lefs in the Green, and till 
dl in the Blue. 

On the contrary, «the: Lapis: poe 
Which has the Honour: to. ferve for a Re 
pofitory to your Snuff, is extremely. lively 
in the Blue, lefs fo.in the Green, ftill fainter 
in the 2¢/ow, and almoft dark in the Red. 

The fame Inequality holds. good. in, Bo- 
dies feen by a tranfmitted Light, as.is prov- 
ed by Glafles of different Colours; fo that 
every Body reflects. or tranfmits, in great 
Abundance, thofe Rays which are of it’s 
own Colour,.and reflects or tranfmits the 
other Rays, in Proportion as they’are near: 
er or farther off it’s own Colour;in the Or- 
der of Refrangibility. 

It follows from hence, faid the Marchi- 
onefs, that no Colour, even that feems the 
moft. perfect, can be abfolutely unmixed. 

- And perhaps it will never be in the Pow- 
er of Art, to dye a Silk in fuch a Manner, 
| tas for it to) reflect only one Sort of Rays, 
It would be more difficult, anfwered I, to 
| fort the various Colours together, and flat- 
| ter our Sight by the Concords of Harmo- 
ny, if they were all homogeneal and un- 
mixt. In this Cafe all the Delicacy of 
Nature would be requifite, to find out the 

I | innu- 
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innumerable intermediate” Shades Betwixt 


any two Colours. But now, as every Co- 
lour is. more or. lefs. blended with” fome | 
other, we are by, that Means furnifhed with | 


a much more eafy and expeditious Way. 


Hence it is, that the Gradation from one | 


Shade to another (though perhaps there 


may be feveral intermediate ones wanting) 


does not appear ‘defective to our Eye, which - 


difcovers in each the fame Bafis of all the ; 


Colours that foftens them, and ferves for a 
Support to the Harmony. . 
There would arife other Inconveniencies 


befides thefe, if coloured Mediums did not | 
tranfmit every Sort of Ray; for this would | 


aggravate a Diftemper bad enough in it- 


felf, which infects and tinges the whole — 


Body, and the Eye itfelf with’ an unpleaf- 


ing Yellow. Perfons under fuch Circum- | 


flances as ‘thefe, when it is very improper 


to pay Vifits to Ladies, would become ab? 


folutely blind, unlefs to yellow Obje&s, and — 
could fee no Faces but’ of thofe who’ are 


troubled with the fame’ Diforder. 


So that, added fhe} ‘a perfe&ly complai- : 


fant Lover, if his Miftrefs fhould happen 
to be ill of this Diftemper, ‘mutt clothe | 
gi in Yellow, (a Colour which though 


“regarded 
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regarded with great Veneration in China, is 
not looked upon as a good Omen for Lovers 
among us) and perhaps get the Jaundice in 
Dori to. be feen by his Charmer, and give 
her a Proof of his Affection. te 

. So perfect a Lover, anfwered I, would not 
be an improper Perfon to prove this Immu- 
tability of Colours, if we had no more Proofs. 
to demonftrate it than what you have already 
feen. What remained to be. fhewn was, 
whether the Confines of Shadow, with 
which the Light is bounded, are capable of 
making any Alteration in the Colours? 
This would have been fine Sport for thofe 
Naturalifis who lay hold on every Thing, 
in Order to build a Syftem. Our Philofo- 
pher put the Colours to the Teft of this 
new Experiment, and found nothing want- 
ing in their Conftancy, which maintains it’s 
Ground, even when it happens that Rays 
of different Colours crofs and interfe& each 
other ; it appears in fhort, to defy every 
Thing judged capable of bringing any Al- 
teration upon them. 

We muft turn to our Romances, replied 
the Marchionefs, to find a Conftancy equal to 
that of your Colours. Their Heroines, 
whofe Perfeverance nothing can ftagger, 

Vot, II E how 
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How little do they refemble the Ephefan' 
Matron, n 

‘The Conftancy of thefe Colours jae : 
certainly appear very furprifing to Ladies, 
anfwered I. I-do not doubt but the greater 
Part of them would much fooner admit 
the Syftem of Lucretius, who without fo’ | 
rnahy Experiments affirmed, not only that’ 
they are mutable, but that arly one Colour | 
may be changed into-all thereft. | 


_ Enter: 
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ENTERTAINMENT ve 


A Continuation of the Expofition of 
, Newt on’s Optics. 


Ss HE Marchionefs' was fcarcely 
3 ar i got out of Bed next Morning, 
Sra when, contraty to the Cuftom 
i of the Fair, fhe fent for me 
into her Dreffing-room ; but fhe knew too 
well her Charms received additional Graces 
from that agreeable Difhabille in which mid- 
ling Beauties are fo fearful of being furprized, 

Indeed, Sir, cried fhe, as fhe faw me 

come towards her, this Philofophy of yours 
| begins to grow a very ferious Affair. 
Never did I reft fo ill as laft Night, 
whether it was occafioned by Pbyfcs or not 
I wont pretend to fay ; but this I will ven- 
ture to affirm, that Philofophy and Wake- 
fulnefs are infeparable Companions. 

In my broken Dreams, I fancied my- 
felf tranfported into the Land of Opzics, 
where all was Prifms, Lenfes, Rays, vari- 
ot oufly 
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oufly refracted, coloured. Images, and I 
know not what. Fo 

In fhort, all the Experiments ae all: che 
Apparatus « of Natural Philofophy, which you 
have been. defcribing to. me, fucceeded;each 

other in my Imagination, like Vifions se 

Phantoms... È 

However. amufing all this 1 may bari init 
felf, Icould never have believed that it 
would have fo ftrongly poffeffed me, at a 
Time when Peoples. Thoughts do.not com- 
monly turn upon Philofophy. 


Why, to fay Truth, Madam, replied I, I 


it was rather a more proper Time to think 


of the Philofopher. —You need not-doubt, 
anfwered fhe, but he was remembered: I 
affure you, he has no Reafon to complain: 

Oh! then, returned I, there is no great 


Harm done. _ Pray recal this Dream, Ma-. 
dam, as often as you. can, that you and. 


your Philofopher may be quits. 


How was it poffible, continued the Gail 


ing, that while I was thinking of thefe cu- 
rious Experiments, I could neglect. to ad- 


mire the Sagacity and Genius of the Philo- 


fopher who inyented them, and to. revere 
the Man to whom Nature irfelf feems to 
. have pointed out the Way of arriving. at a 

thorough Knowledge of Bert) 00. Lord, 


: 
| 
I 
i 
| 
| 
| 
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I Lord, ‘Madam, anfwered I, you “confider 
ate Thing too ferioufly, and take it in a 
different Way from what I meant it; for 
in this Cafe I could difpenfe with your Re: 
verence for the Philofopher, upon Con- 
dition that you «will grant fome of your 
Efteem to the Expounder of the Tdeory. 
How do you mean, take the Thing too 
ferioufly, faid fhe? We are here upon an 
Enquiry whether Colour be or be not liable 
to Change, and whether Rays be diverfly re- 
frangible; we are eftablifhing and refuting 
Syftems ; ; in fhort, we feem to have laid 
afide the Search of Truth, and you cry 
_ that I confider’ the Thing too ferioufly È ? 
î But thefe fame $ video and this fame 
Truth, however folemn they. may ‘found to 
the Ear, fhould never break our Reft nor . 
cloud our ‘Dreams, a fine Reputation truly 
you would acquire me, if it were known, 
that I had fo filled’ your Head with Prifms 
and Lenfes, that ‘they interrupt your Sleep, 
and encroach upon your Dreams. 
Thefe S Sorts of "Things fhould be treat- 
ed as Love is by thofe who. try to turn. 
the Paffion to” Advantage ; 3 they are no 
Dupes ° ‘to ‘it, “nor ever admits fo much | 
di Tendernels as to deftroy their Health, but 
as Op ju 
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juft enough to give them an Opportunity 
of paffing two or three Hours agreeably 
every Day in their Miftrefles Company: 

- You give me Leffons of Philofophy and 
Love both at once,replied the Marchionefs ; 
but do not you know, that People in their 
firft Love are little attentive to the Counfels 
of Reafon; the. Heart is inflamed, -the 
Senfes are blinded, and. they fuffer them- 
felves to be tranfported beyond the Bounds 
of Prudence and Repofe.; thus has it,hap- 
pened to me with regard to Eplofophy..3 

I had fcarce got a sete of it’s dazzling | 
Beauty, e’re I ceafed to be Miftrefs of my. 
felf; nay, my Eagernefs has hurried .me 
forward to fearch for the Means of confirm- 
ing Sir [/aac’s Theory ; judge. then of the 
Violence of my Paffion, _ 

Let us. fee, Madam, what it will pro- 
duce ; for it is to ftrong Paffions that we have 
always been indebted to for the moft noble 
Performances: The IJad, the Zueid, the 
Poems of Dante, and of Milton, were be- | 
gun in the Fervour of their Youth, and 
the Vigour | of their Paffions, To thefe we 
may Join (at leaft if we may judge by the 
Efteem that their Countrymen have. of 
them) the Lif ade of Camoens, undertaken 
“during 


Uist 
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during the Time.of thofe dreadful‘Revolu- 
tions in Portugal, and while the Portugueze 

‘were engaged in their American Conquefts ; 
andthe Argucana of the Spaniards, in which 
the Poet himfelf is the Hero of the Piece. 

Something; ‘Madam, greater perhaps than 
thefe may be the Produ&t of your laft 

_Night’s interrupted Slumbers. , 

I am afraid, anfwered fhe, that it will a- 
mount.to very little. 

Iwas thinking, that if 1 iatie’ is compofed 
of Rays of different Colours, which, blend- 

ed together, produce white; we ought to- 
examine whether thefe Colours, after. being 
feparated by the Prifm, might not be mixt 
«together again. I for along Time con- 
fidered, but with little Succefs, in what man- 
-ner this could be effected. 

Sir I/aac Newton himfelf, faid I, has deli- 
‘vered you from this Trouble, for that Me- 
thod of confirming his Syftem which yoy 
“mention ‘is fo good, or rather fo evidens 
and immediate a Confequence of Order, 
«that he has made feveral Experiments to 
that ‘Purpofe. I am now going to fhew you 
one of the moft celebrated, and at the fame 
Time the moft fimple to which this great 
: Rislofopher was conduéted ‘by that'Spirit ‘ 

~ E 4 ‘ of 
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‘with him,” . 

The Image of the Sun made eb a Bata 
in the dark Chamber, is received upon | the 
Convex Lens, that the coloured Ray, which 
at going out of the Prifm diverged, may 
by the Lens be ‘made to converge and unite, 
and by this Means be again blended to- 
Ae | 

Iam quite afhamed both of my. -Stupi- 
dity and myfelf, interrupted the Marchio- 
nefs. I had‘all the Materials neceflary for 
the Execution of my Idea ready prepared 
to “my Hand; they” only wanted , putting 
together, and I had | not the Senfe. to doit. 

You were greatly in the Right, to be 
unwilling that. a Perfon fhould hear the. 
Voice of Philofophy who. i is incapable of 
making i it an Anfwer. VET 
a might rather, anfwered I, apply tc ye You 
that CISSE ‘Saying: of “Antiquity, would: 
to God that fuch as you are, you were one, 
of i US. 5 you will find in Optics themfelves, 
fome ‘Confolation for what you, call 1080 
pidity. io 3 Li 

Men,. thofe reafonable. and. ‘curious, #4 
| ings, lived above three hundred Years: be-. 
fore they found, that, a convex, and a ‘con-, 
cave 
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cave reat put together would “make: a 
Telefcope ; ; and though. they. had the Ma- 
terials every Day at Hand, were at lat 
indebted to mere Chance for This ufeful 
Inftrument. ” ia 

“Te was a greater Dilgrace to Mankind 
not to difcover it before, than Honour to 
them that they found it at laft. si 

So that this ufeful and fine Invention ig 
oft the Number of thofe, which are ftanding 
Monuments of | the Weaknefs of human 
Nature. | 

‘You comfort me, replied the Marchio- 
nes, at the Expence of Mankind. — But 
to return to our Subject. 

“I fuppofe that Point beyond the Lens, 
where the coloured Rays are united will 
appear totally white, — 

The Rays, anfwered I, have no ‘fooner 
paffed through the Lens, but they begin 
to mix and efface each other; and they 
lofe the fine harmonious Proportion efta- 
blithed betwixt them in. the Spaces of the 
coloured Image, the Original of the evi 
fick of the Eyes. — 

“When they are all confined at abs 
and incorporated together in the Focus of 
the Lens, ‘they form a little circular Image 

> Bes totally 


totally white; a Republick (if I mayvufe 
the Expreffion) of Colours where. they. are 
all equally tempered together. The Red 
can no longer difplay it’s lively Flame, the 
Green boafts no more the fmiling Livery.of 
the Spring, nor the Blue the Lucid Robe 
of Heaven; but. all blended together, re-. 
ftore the Whitenefs of the Sun, from 
whence they come;; in:fuch a Manner how- 
ever, that as they. recede:from the «Focus, 
they again renew their Splendor.and Co- 
lour, but in a contrary Order, and the:ra- 
vifhed Eye again.-wanders from one Plea : 
fure to another. 

° You will eafily da how: alt 
come*to ‘be inverted, if you remember the 
two Sticks croffed together, mentioned: by 
Des Cartes, which you once believed to 
have a greater Efficacy in explaining the 
Phenomena of Optics, than a de 
have. 

‘The Appearance that the: Colere ‘apain 
make beyond the Place where they were 
blended, demonftrates that the Rays lofe 
‘neither their Colour nor Quality, as fome 
‘might perhaps believe, but that the White- 
‘nefs which appears in the Focus of the 
"Der is produced way by their Mixture. 
Inow © 
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© *I'now -underftand, faid ‘fhe, what ‘you 
meant yefterday by faying, ‘that the Immu- 
tability of Colours {till remains even when 
‘Rays of a different’Colour interfect and crofs 
each other,-or if it were otherways we fhould 
‘not fee ‘the Prifmatick Colours re-appear 
pers the Place where the Rays united. 

This is the very Experiment, anfwered — 
I, upon which the Immutability of Colours 
was grounded 3 and all the Experiments of 
Sir Ifaac Newton ‘have this peculiar and 
admirable Quality, that:each fingle one is 
not contented with demonftrating only one 
Thing, as is the Cafe of moft others, ‘but 
demonttrates many more atthe fame Time. 
-s° This arifes from the: clofe Union, -and 
almoét :geometrical Connexion «which. the 
Properties of gii have between them- 
‘helves: | 

«Sir Zfaac AA sì sige teenapts faid the 
‘Maschiahe: feems to refemble the Battles — 
eof the Ancients, which..often gained: the 
Vidtor a great. Number, of Provinces by 
«one Action. . And thofe.of moft.other Phi- 
-Jofophers, ‘anfwered. I, the. «Battles... of, the 
Moderns,: the.moft noify..Preparations, the 
-moft. confummate . Contrivance, Land» the 
Blood of Millions, amount to no more 
Box I ; E 6. | thar 
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than,,the,.taking:.a Place; ‘which (perfiaps 
might have furrendereds i in two Mantis By 
a Treaty. bi gia 


», But.to; return ste your stria 9 È call 


it. your's, becaufe, though yyou:did»not: in- 
vent it,..you faw the; Neceflity there» was 
for, it’s Invention, in Order to. _compleat 
che Syftem. , Our.Philofopher-never quit 
ted it till he had varied ita thoufand Ways. 

It was neceffary. to. prevent fome one of 
the coloured Rays from paffing' through the 
Lens, in Order to fee, whether -the White- 
nefs of. the, little.circular. Image would: ard 
ghat Means be ghangédesh dici) nm 

+ This, Sir 2/06 Newton did, and ‘i 
begin the;Paflage fometimes:ofì one \Co- 
lour and fometimes of. another:;; and;'the 
Whitenefs ceafed, and. degenerated into that 
Colour which arifes from the Compofition 
of, thofe Colours. which, were-not-intereept> 
eds: but fuffered to pafs: through the Lenss 


+. The Want'of any Colour in the circular 


Image, which.is not’ fuffered-to. pafs, will 


be, very) agreeably. difcovered! by looking 
through a Prifm, which refolves the Image 
into! it’s: component: Colours, by: giving 
Mita fizant Rena rin voli 
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è(5Ifcall the: Rays‘be tranfinitted’through 
the: Lensy. the’ Image’ ‘will ‘be white ; but 
viewed through a Prifm, it will appear of 
‘alb Colours" like* the Rainbow: If any Ray 
be intercepted; ‘this’ by the Prifm® was’ dif- 
covered to be wanting’ in the Image, till at 
daft) fuffering only ‘one Colour to’ pafs 
through the Lens, Apr one nda too was, 
feen by the Prifm. 
è» Hf all the Culverg were: rideavlti inter- 
Siprki: by the Teeth'of a Comb’ made 16 
pals very fwiftly over the Lens, the circular 
Image ‘would remain white, and the dif 
ferent Colours not'’be’ diftinguifhed, by 
reafon of *the'quick: Imipreftion which they 
- pr naar hd make upon'the Eye. 0! 
“You may perhaps have ‘obferved, that. 
sehen a lighted-‘Forch: is moved’ nimbly 
round ina Circle,*the whole Circle, which 
it forms'in' the Air, ‘appears on Fire + ana 
and the:Reafon’of ‘thisiis; becaufe the Sen- 
fation (which inthe feveral Places of that 
Circle it raifes in‘the Eye) remains impref- 
fed till wet cope returns again: to the SH 
Place: sale le ater ve) ADMD & Bo 
sola dazio Mami nanne the blots 
follow one another with ‘an extreme’ Rapi- 
dity, the Impreffion of each of them re- 
i _ Mains 


86 Sir-IsaacNewTON?s Theory 
mains ‘in the Eye; till a Revolution'of all 
the Colours be compleated. » 

The Impreffions therefore of all the pes 
ceffive Colours, are at once in the fame 
Part of the Eye, and jointly ‘excite’: 10 
Senfation of ‘Whitenefs there. | 
The fame was afterwards proved | bibi 
Wheel, whofe Circle, painted with the fe- 
veral Colours of the Prifm, appeared 
white when turned bwalty: cp he pre It 
felf. 

I i confefs, faid -the Neirchaddani 
that even if I could have found the Ex- 
periment I thought for,-I fhould never have 
— been able to diverfify it fo many different 
Ways, though the Inconftancy, which you 
Gentlemen ‘lay to our Charge, might per- 
haps have given .me no fmall Affiftance. ‘. 

‘ This Inconftancy, anfwered I, which © 
perhaps is not fo great a Defe& as fome be- 
lieve, was not wanting in Sir I/zac Newton. 
With the moft fertile and almoft poetical 
Imagination, he continually varied his Ex- 
periments, and invented new ones, which, 
though different from each other, all con- 
eurred to prove the fame Thing. They 
feem to rife under his Hands, as the “Poets. 
make Flowers {pring «under the Feet of 
their Beauties. The 
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The coloured: Image formed by the-Prifm 
rey white when viewed through ano; 
ther Prifm, placed: in fuch a Manner.as to 
contraét'the Image and-mingle the Colours. 
J.have.obferved the fame Phzenomen:in the 
Rainbow, which is the: Effect of a Separa- 
tion of the-folar Rays, in the. Drops of — 
Bain oppofite to the Sun. 

It appears white when viewed through 
hee turned.in fuch.a Manner, as to | 
contract it and blend the Colours. together. 
..Thofe who live near the Cataracts of 
Rivers, fee. a Rainbow every Day; when 
the Sky is clear, formed by the Sun, inthe 
Spry of the. Waters dafhed  againft the 
- Rocks, making People have the Opportu- 
nity of {eeing this Experiment much oftner 
than wecan. . 

I. would if. poffible, replied the Marchi- 
onefs, have. nothing to envy others, 
Though we have no Cataracts a Fountain 
will imitate the Rain,. prefent us with the 
Colours of the Rainbow, and we may 
make our Obfervations at Pleafure. We 
will call this Fountain if you think PROBE 
The Fountain of Opticks. 

+. Till your Garden. furnifhes you with 
Proofs of the Newtonian Syftem, anfwered 
aii} ues dans 
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I, as the Gallery did’ with Objettions againit 
the Carzefian, you may return‘ 'to’the dark 
Room, there you will fee’ that the White! © 
nefs of a Paper, placed overagainft: the co 
loured Image of’ the Sun) ‘does not ‘fatter’ 
any ‘Alteration, if it’ be placed’ ih’ fuch a 
Manner as to: partake equally of all ‘the 
Colours : Whereas, if it approaches nearer 
to one than another; it’s Whitenefs will be 
tinged with that Colour which is next it 
Is it poffible for Truth ‘to defcend bin 
Heaven with a more Mining “PraînÈ of 
Proofs?’ | sai 
“Twas very enterprizing, faid the’ wis 
chionefs, to hazard ‘my ‘Thoughts’ upon’* 
what coft Sir Haac Newton fo much Study. | 
How is it poffible I could ever have found 
out the leaft of thefe Experiments, as eafy ° 
and fimple as they now appear ? But ‘in’ 
Exchange, anfwered I, you could eafily in- © 
vent’ Things ‘that’ perhaps” woulde have? 
puzzled the Philofopher. © It is much more 
proper for you to know in what Proportion* 
to mix’ Hope and Fear,’ Smiles‘and Frowns 
to prevent ‘a’ Lover’s’Paffion from’ growing 
lafiguid, thay to be'exa@ly acquainted, what © 
Quantity of different coloured’ Powders: is” 
necéffary to be mixt’ togéther'to: forma? > 
White.” . This 
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“This. is another Experiment: hick: our 
Philofopher tried, that there might be no-. 
thing wanting to confirm his Syftem. Itis. 
true, the: White which. arifes: from this. 
Compofition. is. dufky, grey, and obfcure,, 
like the Colour of Afhes: And the Reafon.. 
is, becaufe. the Colours of thefe. Powders. 
are. too. imperfect and faint, compared with > 
thofe of the Fatt to pia a sc clear» ) 
White... Sd dota it 
However). if this Mixture! be RARE to: 
the Sun, in Orderito encreafe the Force of < 
the Light, that dufky obfcure: White «will: 
become -bright and clear, thowgo it will 
never, equal the Strength. of. the, por ex; 
pofed to the fame Light. SS Ave 
-Forsthis. Reafon: in coloured Prints, one i 
of the finet Inventions of our Time,: which. 
with only three. Colours, perfectly; imitate. ; 
all..thes Variety, of, Painting, ‘the Faper is 
left uncovered for ftrong Clears and Whhitesy 
«Water. thickened: with: ‘Soap, sand -agi-~ 
tated fo as to raife.a Froth, is more: pro. 
per: to demonftrate® that'a Compofition of » 
Colours, produces White. After the Froth; 
isa little fettled,, there will appear soles 
the Surfaces ‘of the Bubbles, of which it.is 
compofed,, different ‘Colours, which, hak, 
rent viewed; 
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viewed at a Diftance, cannot be diftinguifh= 


ed from.each other, and the whole Froth 
will appear perfectly white. This Expe: 
riment has, befides it’s being an agreeable 


one, «this farther Advantage that it is very 


eafy to make. 


‘. Philofophy, fays, the Mtilione i fon i 


what I can difcover of it.is like. a Game of 
Chefs, which upon any other Occafion, ] 
fhould make no Scruple to call an ingenious 


Pretext to .wafte Time. The very leaft 


Piece in the one, and the leaft Experiment 


in the other, is often of the -higheft Im- |. 


portance. .A’.Pawn in the Hand of a | 


fillful Player may give Check Mate, anda | 
little Froth will furnifh Sir J/aac Newton | 
with a whole Magazine of Obfervations | 
and: Difcoveries. .Half the World that 


preceded him, had the fame Bubbles ‘and 


Froth before their Eyes, without fo much | 
as feeing them.» The Ancients. themfelves | 


would a.thoufand ‘Times. have feen and ne- 


gleéted them. | 
The Eyes.of the Petra anfwered L 


were much better able to judge of the Ele- | 
gance of a Statueor.a Temple, than the | 


Importance of an'Experiment. .Semeca was — 
ahaa with a Sort of Prifm, which: re- 


pa 


: 
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‘ceiving.the Light of the :Sun‘on one Side, 
difplaved to the Hye the Gorosre suli the 
Rainbow. 

All the. Explication bel gives this Pha- 
nomenon is, that there is really no Colour, 
but only an Appearance of a falfe Colour 
like that of a Dove, which appears and dif- 
appears according to the Motion of the 
Eye and the Change of the Situation. 

_ This fine Explication fufficiently {hews 
me very little the Ancients ftudied Nature 
and purfued her Steps ; for if Seneca had 
taken the leaft Trouble to examine: his 
Prifm, he muft have feen the Difference 
between the Colours produced by that ang 
thofe.on the Neck of a Dove. 

_ A particular Sort of a Microfcope known 
to this Philofopher, and which perhaps the 
ancient Artificers made Ufe of in the :cu- 
tious ingraving of their Jstaglta’s and Ca- 
meo's. (the. Enigma and Admiration of our 
Time.) . This Microfcope; I fay, com- 
pofed of a Ball of Glaf filled with Water, 
had no better Fortune in his Hands than 
the Prifm. He afcribed the magnifying of 
the Obje&s viewed through this Glaf to a 
Quantity. of Water, and not to the Figure 
of the Glafs, which.contained-it, 
Bervio Ché 
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The Weight and ‘other’ "Properties were 


see to the Ancients, ‘and in Order” to 
explain how Water afcends in a lifting 
Pump (which is occafioned by this Weight 


of the Air) they had Recourfe to a certain 


imaginary Horror that Nature has for a 
Vacuum, fo that’ rather than leave the 
fmalleft Space empty, fhe chofe to violate 
her own Laws of ee and make the 
Water afcend. 


And as one Folly nO a dani 


more, the great Horror, that Nature tefti- 
fied for a Vacuum in this Pump, extended 


only to a certain ‘Height, and beyond this, | 


perhaps was changed into Love, for there, 
fhe admits as great a Vacuum i in “the Pump. 
as you could defire. 


But to quote ftill more ‘Examples. Nero 


in his golden Palace (one | of the moft r mag- 
nificent Effects of defpotick Power i in, the! 
the Univerfe) erected a Temple ‘of Stone, 
fo very ‘tranfparent, that Day. Light enter. 


ed into it even when the Doors were fhute | 


Pliny who gives us, this relation, inftead of, I 


contenting himfelf with affirming, thatit Fs | 


more tranfparent than’ Alabafter, fays | that ni 


it did not tranfinit the Light like Be 


pellucid Subfances, but included it within 
duelfi. 


3 
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itfelf : If this had been, the Cafe, the Tem- 
ple muft have appeared much. more lumi- 
nous by Night than Day... 
~ The Ancients were fonder of. what ied 
their Admiration than. encreafed . their: 
Knowledge, and perhaps thought Experi- 
ments (which are the only Method we can. 
afrive to a true Admiration of Nature) 
were too material to employ the Attention; 
ofa Philofopher, who ought to confult no- 
thing but Reafon. 
They never imagined thefe Experiments 
would one Day lead induftrious Pofterity to 
fuch an Exa&nefs, as to fubje& Flame. to. 
the ‘Examination of a Balance, which Was 
anciently regarded asa light Subftance, for 
whofe Sake they invented . a. particular 
Sphere where it was affirmed to afcend, 
Nor could they forefee, that thefe Ex- 
periments could help.us to calculate how. 
much we daily. Jofe by.a continual infenfible 
Perfpiration, how many ‘Million Tons of 
Water the Mediterranean Sea perfpires i ial 
Summers s Day, how much a Man de- 
creafes by the “Weaknefs. of ‘the Mufcl les 
fi rom Morning t to Night? ? In fhort, that they 
fhould enable us to ‘counterfeit Nature her- a 
fel; and by. certain chemical Mixtures, Gri 
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mulate her Eina’s and Vefuvio’s, and’ imi- | 
tate their Thunders much better than their | 
own rafh Salmoneus. 
| If an Ancient had been afked “whether. 

the Phofphotus- of Bologna, for Example, . 
fhines:by it’s own Light, or by a borrowed 
one}. it is impoffiblé” to’ know how many 
ridiculous Fancies'they would have uttered 
by confùlting Reafon ; whereas a Modern 
with ‘a fingle Experiment has put the 
Matter out of all Queftion. 

' Pray, what is this Phofphorus, fays the 
Marchionefs, this Subject of the Abfurdi- 
ties of the Ancients and Experiment of the 
Moderns ? It is a certain Stone, anfwered 
I; found in a Mountain near Bologna, which — 
calcined with Fire, acquires thé Property 
of fhining in the dark like a Coal, if it~ 
has been ‘expofed a little while to the Light 1 
of the Sun or only to the open Air. From! 
this Quality it has obtained the fine Greek 
Name of Phofphotus, which: tti al 
Body that carries Light with it. This’ } 
isan Honour given’ almoft to every Thing | 
appropriated to learned Ufes. i 

An Etymologift could not give a better’ 
Name to this Place than that of Phoflo: 
ee which in our Language fi gnifies the” 

I lucid © 
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Jucid Hill, and. would thus confecrate. it 
ever to Philofonhy, and Learning. Weare 
much obliged to your Scholar, faid the, 
for conferring fo fine a Name on this Place, 
which:certainly deferves it. 
The Queftion, continued I, is at preterit 
reduced to this; whether the Phofphorus 
only. takes in and imbibes the Light to 
which it is’ expofed, and from thence cars 
ried intothe Dark, fhines with a borrowed 
Light? Or whether the external Light 
puts it’s Parts into fuch an Agitation, 4s to 
kindle a Light which it contains within it- 
felf, which by this Means loofed: from it’s 
Prifon (if I may ufe that Expreffion) emits 
itfelf from the Enofphonisy which: in this 
Manner. fhines by it's own Light. This 
laft Suppofition is more honourable for it, 
and better agrees with the fine Name. it 
bears, 

In Order to decide this Point,. a modern 
Philofopher chofe a. certain. Light, which. 
would fhew us whether the Phofphorus, 
‘when expofed to it, imbibed any of it’s Rays, 
and by that Means reveal the Theft of this 
new Prometheus. 

_Lalready fee, interrupted the Marchio: 
nefs, how this Asie on proceeded. He 

Bis placed 
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placed the Phofphorus i in one of the Colours 
of the prifmatic Image, in Order to fee whe- 
ther it wouldacquire the Colour as well as the 


Light: If it did actually take the Colour, | 


it is evident that. it imbibes the external 
Light,and fhines witha Splendor notit’sown, 
_ But if it does: not take: the Colour of 


the Image (fince Colours are immutable . 


and. fuffer no Alteration) the Light only 
agitates the Parts, and as you exprefs it, 
lode it’s Splendor out of Prifon ;. and thus 
‘the Phofphorus fhines not by a borrowed 
Luftre but from it’s own, and ought rather 
to be compared with the Sun himfelf than 
Prometheus. 


It is too true, anfwered I, that Sala 
dies can.be juft what they pleafe. You | 
would be extremely in the Wrong, if you | 
hereafter complain of any Want of Saga- | 


city in Phy/ics. What you have been de- | 


fcribing, is the very Method which the 


Bolognefe Philofopher took; and by this-— 
Experiment he confirmed to his Fellow- | 
Citizen the Fhofphor, the Honour of 
fhining by it’s own Light. It is probable | 
that the innumerable other Phofphori of. 


the fame Nature, lately difcovered in France 


owed their Luftre to the fame Caufe: Thefe 


by 


= 
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by’ ‘énrichine Phil lofoph ny with new Won- 
ders, “have Rea: the Bolognese of the 
Honour of Singularity, which now admits 
anto: Partnerfhip only this fingle Inftance 
in the’ whole philofophical World. 

‘Do not Diamonds, the moft valuable 
Phofphorus of Nature, fhine in the Dark, 
becaufe the external Light kindles and re 
vives the- internal Light, of which they 
are a rich and inexhauftible Treafure. 

Mod may judge, repli ied’ the Marchio- 
diet; of my very great Sa agacity in philo- 
fophical Affairs, when I never obferve a 
Phenomenon which I every Day carry a- 
bout me. 

Pethaps, Madain, anfweréd I, you were 
neévér in'a' Place dark enough to make tl this 
~Obfervation. 

«© Seignor Béccari,’ one Day vifited a Lay 
in fome Indifpofition, ° who. was refting be- 
hind a Sefeeti far’ ‘from. the’Air, and'in a 
Place ‘abfolutel ly" dark: The Lady afked 
him whethet He liad not a Light in his 
‘Hand ; which he denied è But fhe con- 
ftanely infifting fhe faw. fomething glitter, 
the Doétor at latt’ fulpe ected it to. be his 
Ring which fhone i in that profound Dark- 
nes, and perceived he had a long Time 

Vou. IL F without 
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without obferving it, carried a.Ph afro 
upon his Finger. ‘ 

You may judge of the Value. he after- 
wards fet upon this Ring. . He made i innu- | 
‘merable Experiments with it about the 
Time Mr. Dx Fay, Father of fo many Phof- — 
phori, found that Diamonds had the fame d 
Property. | 

How Resia and barren muft the Philo- 
fophy of the Ancients have been, faid the | 

; «Marchionefs, and how copious, how charm- 
«ing is ours, whofe Obfervations enhance. 
even the Value of Diamonds ?. | 

I will give you ftill greater Evidence, 
anfwered I, how much the Ancients were 
to blame in their Neglect of Experiments, 
and you will be fully USI that there 
is none even of thofe who feem of leaft 
Importance, but what is of great Service t to 

Natural Philofophy. 

That Froth we lately mentioned is ‘an 
Inftance ; of this, for as little philofophical 
as it may feem to vulgar Eyes, it was th 
principal, Thing by which Sir Yaac Newton 

| found out the Caufe of thofe various. and 
almott innumerable Colours which’ we fee 
‘in Bodies. i 
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He had difcovered in general, that ce 
‘tain Bodies appear of a certain Colour, 
becaufe they reflect one Sort of Rays more 
copioully than the reft, and other Bodies of 
different Colours, -becaufe ‘they refle& dif 
ferent Sorts ; fo that if Light’ confifted of 
only one Sort of Rays, there could be only 
‘one Colour in the World, nor would it be 
poffible by Refractions and Hehexicns to 
produce any new one. 

This Difcovery, which world o 
have fatisfied any other Philofopher, ferved 
‘only to excite the Curiofity of ours, ‘and 
was but a Prelude to innumerable others. ° 
_..Why fhould this Silk reflec the Blue 
“more freely, than any other Sort of eh ? 
IE he Reafon is this. 

_ Ifone of thofe Bubbles, which are form- 
ed by blowing Water a little thickened 
“with Soap, be covered with Glif, in Or- 
der to prevent it’s being abitated by” the 
Air, it will appear tinged with a great Va- 
riety of Colours, “opta fpread themfelves 
ike fo many Rings one within another, and 
becom’ the Top of the Bubble. “And 
.in Proportion as the Bubble grows thinner, 
“by the continual fubfiding of the Water, 
_thefe Rings flowly dilate and over-fpread 
sh F 2 è the 
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the whole, defcending in Order to the Bot- | 

tom of it, where oe all afterwards fuc- 
ceffively - vanith. : 
The Variety of thefe Colours ee 
on the unequal Thicknefs of the Bubble of | 
the Water in different Parts. But how to | 
determine thefe Inequalities is not fo eafy, | 
and perhaps would have been impoffible to 
any but Sir [aac Newton, who examined 
thefe Rings a thoufand Ways, guided by | 
his conftant Tutor Geomerry and a Spirit of | 
Obfervation, whofe Fertility feemed to en- 
creafe in Proportion to the Difficulties it | 
| <i 


encountered. 3 
‘He difcovered, that a certain determi- 
nate Thicknefs is neceflary ina Plate of 
Water (for Example) in Order for it to re- 
fie&-a particular Colour, and a different” 

Thicknefs, to make it refle&t any other | 
Colour; and in general, that a lefs Thick- 
nefs is neceffary to reflect the moft refran- 
gible Rays, as Violet and Indigo, than thofe 
which are leaft refrangible as Red and O-I 
rauge, all this is to be confidered with Re-| 
gard to a Subftance of equal Denfity. 

But when ‘the Denfity in one Subitance 
js lefs than in another, as the Denfity of 
Air compared with that of Water, a great- 
wl er 
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er Thicknefs will be neceffary in the firft 
than in the laft to reflect the fame Colour. 

_. After the fame Manner he defined the 
Thicknefs neceffary for the Tranfmiffion of 
Colours. From the Analogy or Similitude 
between the Plates of Subftances which he 
confidered, and the Particles of which Bo- 
dies are compofed, he demonfirated that 
their Colours depend on nothing but the 
different Thicknefs and Denfity in their 
Particles; whence it follows, that fome are 
“more proper to refeét or tranfmit the 
Rays of one Colour, and others thofe of a 
different one. Lie. 

- This Analogy holds good in many In- 
ftances. ‘Thus the one and the other are 
tranfparent: The Leaves of Gold and the 
Particles of many other Bodies tranfmit 
‘one Colour and refle& another, juft as .the 
Bubbles of Water which we have been 
mentioning. 

- Thefe Rings appear of a various Colour 
‘when viewed in different Situations, the 
fame happens in certain Silks in the fine 


a Web of the induftrious Spider, and as 
Tafo fwectl y fings, 
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on. ela dee n ee 


The Feathers fo, that tender fort and 
plain: 
About the Dove’s {mooth Neck clofe 
couched been, 
Do in one Colour never lope remain, 
But change their Hue ’gainft, Glimpfe 
of Phebus Sheen. 
And now of, Rubies bright a _yermil 
«Chain, 
Le Now. make a Carknet rich of Emeralds 
green, 
diy mingle both, now her turn and 
nichangec no: 
9 To thoufand | Colors RA pure, si 
nage ftrange. 


a Y 
: 3} 


Fae, sTaffo. 


This: anpéae SIR ices in a thofePomders 
‘ that Painters make Ufe of; for, when they 
are ground, (that is, when their Parts are | 
‘ fubtilifed) their Colours change. a little. 
Bodies may in fome Meafure be regarded | 
>v as Stuffs, for: their Threads, every one in. 
i particularoreflecting: a. particular Sort of - 
“Rays, the» whole: Stuff appears of that 
> Colour, which is the Refult of all the Rays i 
reflected from the feveral Threads of which 
the Stuff is compofed. ie 
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But what becomes of thofe Rays which 
are not reflected, fays the Marchionefs? 
Can you give an Account of them ? 

They are either tranfmitted, anfwered I, 
or ftifled and extinguifhed, and arè thus. loft 
‘ among the Particles of Bodies. 

A Leaf of Gold placed between Light 
and the Eye is tranfparent, and appears of 
a greenifh Blue; but a Colleétion of thefe 
“Leaves placed one upon another lofes both 
Colour and Tranfparency, the Rays which 

-pafs through the firft Leaf being abfolutely 
-extinguifhed in pafling DIO throug 
the reft. 

White Bodies (to continue our Sirhilitude) 

“gre Stuffs compofed of Threads which re- 
fie& all Colours ; Black, on the contrary, 
abforb and extinguifh every Sort of Ray 
within themfelves. For this Reafon black 

‘Bodies heat’ mich ‘more eafily than any 
other; and a black Cap, fuch as the Exgiy> 

“Ladies wear in St. Fames’s Park, would 

- not at all agree with your Walks in the 

~ Ftalian Sun. 

~ White Bodies, as edied refed and drive 

fi every Sort of Ray from them,sheat with 
| more Ata than the others, \whichiim- 

4 EF a ‘i bibe 
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bibe and ‘abforb the Rays;: and. neither 
tranfmit nor reflect them. | 
From the fame Caufes arife the various 
Colours which we difeover.in the Air. The 
different Denfity and Thicknefs of the Ex- 
halations and Vapours that rife from the 
Sea and Earth, paints the Heaven with va-, 
rying Splendors, when rofy-fingered 4ure- 
ra opens the Portals of the Morning, and 
calls back Mortals to their feveral Labours ;: 
or when Zefper invites them. to repofe and 
Pleafures. It is difficult however to trace a. 
Caufe by which the Colours at the rifing 
and fetting of the Sun are almoft all the 


fame, and fucceed each other ina certain. — 


Order, 

But this we certainly know, that the fe- 
veral Colours of different. Perfons Eyes 
proceeds from the Difference of Texture 
in the Jyis, which is that Coat.in the Eye: 
that incompafies the Pupil. . 

The Variety of Fibres in. the [vis kindles | 
in fome the imperious Look of a black Eye, 
in others the infidious Sweetnefs of the 
Blue. But it is not eafy to affign a conftant 
Caufe why the Northern Nations thould ge- 
nerally have white Hair and blue or grey 
Eyes, and we of a warmer Imagination, 

I and 
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andina warmer Climate, fhould have our 
_ Eyesblack as our Fair. | 

This Syftem, however, will give us the 
Explication. of a Phenomenon, which ts 
perhaps inexplicable in any other, and will 
thus make us a Compenfation fornot'!being: 

able to give a Reafon for every Thing in 
particular. 

The Phenomenon is this; two tranfpa- 
rent Liquors, the one Red and the other 
Blue, ceafe to: be tranfparent when we look 

‘through both at the’ fame Time. This 
Phenomenon, which fo ‘greatly furprized’ 
the Perfon who firft obferved“it, is only.a 

-Confequence of the Newsonian Do€trine. 

The one of ‘thefe Liquors tranfmits only 
Red Rays, the otheronly Ble. Hence it 
follows that the Rays tranfmitted by the 
one will be extinguifhed and abforbed 1 + 
‘the other, and the Eye which looks throug! 
each of them receive none. 

“And this Phaenomenon is one of thofe 


whofe Explication becomes a Demonftration 
of the Syitem which is capabi e of explain 
indi, 
That Opinion, faid the Marchionefs, that 
blind People can diftinguith Colours by, 
their feeling, now begins to appear credi-- 
s pia Fos ? ble 


. 
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“Ve to me; or rather is it not i another i 
Proof of our Syftem? ais , 
Tf our feeling «was finer than it is'at pre- 
fent, as fine as that of blind Perfons per- 
“haps is,’ could we’ ‘not difcover the Colour 
“of a Body ‘by feeling the different’ Thick- 
“nefs of it’s’ Particles ? And thus we fhould 
effect by our immediate Senfe, what a New- 
““tonian would by his Calculation, if any one 
‘fhould acquaint ‘him with cit hidden Tex 
tire of Bodies. 
Your blind Ob reivdcats ! er I, 
‘might diftinguith: Colours by their feeling, 
‘even in the Cartefax Syftem which’ you 
° have now given’ up. For according to — 
“that, there ‘muft bé a Difference in thé Par- 
“ticles of Bodies of different Colours, in'or- — 
der that the Rays of sel ney be dif- 
~ ferently modified. | 
“A Proof like this, you perceive, is too 
"ambiguous to deferve a Place among thofe 
“we have ‘already mentioned 5 and there is Ù 
‘the fame Defe& in what is faid of a fin- 
~~ gular kind of Barometer, which the Chizefe 
“make ufe of to forma Judgment ‘of the 
> Weatherby.’ This Barometer is a Statue. 


cIVi placed upon a Mountain, which’ foretels 


| the Changes of the Sky and Air,’ by’va- _ 
254 Fying it’s own Colour. - Buse 
i 
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«But had we not better, feek for a Pha- 
‘nomenon nearer oufelves in the Nation of 
Gallantry and Politenefs, which can be ex- 

RPE by the Engl Syftem alone ?. . 

gol Why. fhould. the, Belles of that happy 
È eta layon more.Red when they appear 
in, the Boxes at.an Opera, than when they~ 
-emibellith with their Charms the agreeable 

. Walks of the Thuilleries 2 You, lead Sir 

~ Teac, Newton's Syftem, faid the Marchionets, 
into Places where you would have: found it 

very difficult to have led it’s Author. Not 
if you, Madam, anfwered. I, had. been 

«there... 

vi + The Light ni a Panates 1S not 1. fo, white 
as that of the Day, it has a,yellowith | Catt, 
and viewed through a Prifm, Yellow appears 
the moft thining Colour i in it. È 

The lefs hen the Spanifb Wool i IS s char o 
_ £4, or.in other Words, the, more it reflects 
‘Other Rays befides the Red, the ftronger will 

: the Yellow appear, w which is the predominant 

hi Colour in this fort of Lig! N; jutt as in a 
» Chamber, where the Light enters through 

, coloured Curtains, the Objects in the Cham- 
«ber will the more:eafily take the Colour af 
tiche Curtains in. Proportion as their own 
~~ Colour is weak and faint. 
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“This is evidently a Reafon why the Qua- : 


lity of the Spani/o Wool fhould be augment- 
ed for the Opera, that neither the Cheeks 


of the Ladies, nor the Eyes of their Ad. 
mirers may lofe any Thing, but find the. 
fame Advantages by the Light of the Even-, 


‘ Ing as by that of the Day. 
In the Cartefian ei this er Precau- 


tion would be entirely ufelefs ; for if the. 
Spanifo Wool can modify the Light of the. 


Day, it would. in the fame manner modify 


that of the Evening, be it of what Colour 


Tesla 


Mutt it not be a Mortification, fays the 
Marchionefs, for the Ladies of this happy. - 


Climate (if they ever have Time to confi- 
der) not to have a Syftem. in their: own 
Country able to explain this Phenomenon 
in their Vermilion, but be obliged to call a 
Foreign one from beyond Sea’ to their Af 
fiftance ? So much the more glorious is it 
for this to extend it’s Empire over ‘all Na- 


tions, even fo far as to give them Leffons _ 


‘for the Toilette. 

_ This is not the only one, anfwered-[: If 

‘you would not have a Blue appear Green by 

Candle-Light (which might difconcert the 

Harmony of a Suit de! Clothes, and caufe 
iv innumerable 


©»© 
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innumerable Chagrins ;) you muft be.care- 
fulto choofe it very clear, otherwife the : 
| Blue Rays mixed with the Yellow, -which- 
| the Silk would refle&sin greater Quantities. 
3 by Candle-Light, might igs make it 

appear Green. 

Thefe are the Gordian Kies of the A 
Science, which this Syftem diffolves with- 
out’ eluding. the Oracle. 'Thefe.Phano- 
mena, inexplicable to every. other Syftem, 
are’ without’ Difficulty explained» in this. 
Every ambiguous Explication, every Proof 
that has not the force of Demonftration, is 
entirely rejected by Mic Newtonian RAMO. 
_fophy. 

An Analogy, for Inftance, difcovered 
between the Production of Colours and that, 
of other Things, which would fupply an- | 
other Syftem with a Proof, can ferve only 
for Ornament and Luxury tocthisis 000) 

Jt has been lately difcovered that Infe&s, 
Men, Animals and Plants, inftead of being 
continually re-produced by Nature, only 
unfold themfelves from their refpective 

Plants or Seeds (in which they are really 
contained) whenever they find:a proper Dif 
| pofition for it; that is, both Animals and 
- Planes wait for a proper Repofitory; certain 

8191 Juices, 
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Juices; Degrees of Heat, and other: Things 


rrequifite to unfold them. 


- Inthe like manner Colours are not, as 


«was once believed, produced ‘at. every Re- 
fraction, or Reflection, or fome other fimi- 
«lar Caufe, but unfold themfelves, if I may 
-ufe the Expreffion, from the Bofom of 


-Light, which contains them within. itfelf, 
-whenever it is refracted by a Prifm, or 


reflected. from. the Particles of Bodies. 
«And this Method of their Production feems 
«much more agreeable to the univerfal Laws 


our of the Rainbow, the coloured: Circles 
fometimes feen round the Sun and. Moon, 


and eftablihed Order of Nature. 
After the fame-manner appears:the Co- 


‘and thofe of a certain Light, which is often 
-feen towards the Nortbern Parts of Heaven, 


IO TREN 


and called Aurora Borealis. 


sia. WhateverìRiches and. Magnificence, re- 
- plied the Marchionefs, Nature has difplayed 


in fo great a Variety of Colours, fhe feems 


«ro have obferved fome Frugality in their 
Production. At leaft the Newtonian Nature — 
appears to me’ abetter- CERA than © 
:) the Gartefian. i 

The firft has made Light a Magazine i 
wand Refervoir of Colours, which fhe pro- — 


duced i 
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«duced once: for all infufceptible of any AL 
teration, only with a certain: Difpofition 
that renders them capable of being fepa- 
‘rated from each other, and: fhewing us by 
~this Separation a Colour, which all united 
“and mixt together they could not do; where- 
vas the Cartefian Nature is every Moment 
obliged to give new Rotations to her Glo- 
vbules, and at every Refra&ion ‘and: every 
“little: Citcumftance, confider in what°man- 
ener to vary them. This muft be an infinite 
Fatigue to her;:and a sys aie on 
tion of Thought. : 
‘ That which had been Hilary faid of 
»Maibranche’s God, in his Syftem, may be 
applied to Nature, as Des Cartes has repre- 
fented her, that they had neither Holi- 
days nor) Sundays: allowed = to repofe 
themfelves. 
vi Butthefe pibbescni: bebrarereati which 
athe Colours: have to feparate‘ themfelves, 
and which you fo greatly admire, however 
convenient they may be to'Nature by fpar- 
sringrher. of:fo. much Trouble and Thought, 
neareifometimes very inconvenient tous, 
Inconvenient! replied the Marchionefs: Is 
seit not to:thefe we are indebted for the beau- 
Drift Variety of the World? How tirefom 
)Miagaub 2 and 
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and unpleafant-would it ‘be for us-to fee in 


all Objects a Repetition of rhe fame Colour! 
You apprehend it, anfwered- I, to' be 


agreat Evil always to fee the World in ~ 


Chiaro Ofcuro, if Tmay ufe that Expref- 
fion, and to be obliged to be drefied always 
in the fame Colour, and what is worfe, in 
a Colour like that of your own Complexion. 


| You may add, replied the, the Dread of - 
lofing a Topic of Di (courte fo pe pleaf- 


ing to. the Ladies. 


All thefe Misfortunes; anfwered I, and’ 


this terrible Addition of yours would hap- 
“pen; if the Rays had no Difpofitiom to fe: 


parate from each other, or if visit were all | 


‘of the fame Colour. 


The Cameleon and wrink a Faces would 


‘be confiderable Lofers too. Some of thefe, 
without. the Trouble of changing Men 


Skin, are difcovered in.the {pace of eit i 


or at moft twenty-four Hours, to ‘Pohanige 
| their Colours. 


Aftronomers, on the other Hand; would © 
gain no {mall Advantage if the Rays were in-' 


feparable and of the fame Colour, And what 
would not-an Aftronomer facrifice to deter- 


mine the exact Time of an Eclipfe of “Ho 


piter’s Satellites, or to. get a difinct Sight ~ 


ua ee ee ee 


i 
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of the Occultation of a Star by the Moon? | 
Thefe are a Set of People whofe Looks are 
always. directed to Heaven, and have very 
little regard for our Earth, any farther 
than as. fhe is a Planet, and upon that Ac- 
count enters into, the celeftial Syftem. 

This is all they regard in her, and there- 
fore. would feel. very little Concern if the 
| Ladies of this Planet were under an Impof- 
fibility of changing every Day the Colour 
of their Clothes, or fubje& to many other 
the like Inconveniencies. 
_ But what Oppofition, replied the Marchi 
onefs, can there be betwixt the Separability 
of the coloured Raysand.the Obfervations of. 
thefe. Gentlemen, to make them quarrel» 
with us for the Pleafure we receive from 
this Variety ? 
There is a very great Oppofition betwixt 
them, anfwered I, and you will foon be 
convinced of it, when I tell you that the 
Separability of the Rays is prejudicial to the 
Perfection of Telefcopes, which Aftrono- 
mers regard as their very Eyes. ey 
1 before pofitively affirmed, — that: con: 
vex Gaffes, of which Telefcopes: are come. 
poled, unite the Rays, which, proceeding” 
from a Point, fall upon-them into another è 
‘Point, - But 
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. But-the Truth is, I {poke rather wich re 
card to what they fhould do, than what _ 
they reaily do. 

You feem, faid the Marchionefs, to bey: 
reprefented thefe Glaffes in the fame Light 
as Tragick Writers do. their Heroes ; for . 
thefe generally chufe to feign them what 
they ought to be, rather than imitate their 
Characters fuch as they really are. ) 
(AT muft be confeffed, Madam, that I 
ufed a fort of poetick Licence, in telling 
you convex Glaffes ‘united the Rays 
into a Point, for it is not fo truly a Point 
as a little Circle. This Circle, which is cal- 
led the Aberration of the Light, proceeds — 
from two Caufes, the Figure commonly 
‘given to the Lens, and that Difpofition | 
‘which the Rays of Light have to feparate 
_themfelves when. they are refracted. . 

| But, indeed. the Figure of the Lens i is but si 
a very fmall Obftacle, when compared | with 
that of the different Refrangibility. | 

All Attempts therefore to render Tele- 
{copes more perfect, by giving a new Figure 
+;to the Lens, fo as to make it unite thai 
Rays truly in a Point, would be in vain. 

In the Golden Age, of which the Poets give 
us fo many fine Descriptions, when the Rivers. 
woe flowed 4 
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flowed with Milk, and the Oaks diftilled 
the fragrant Treafure of the Bee, when the 
Rams appeared in the Meadows arrayed in 
native Purple, and the Lamb difplayed it’s 
vivid Scarlet to the Sun, before the Hand 
of Art had taught the Fleeces to imitate 
different Dyes; in thefe happy Times, ’tis 
probable, the Telefcope would have given 
a more diftinét View of the Objects of Na- 
ture herfelf, painted in their genuine and 
beauteous C Colours, when the Heart of Man, 
animated with purer Paffions, appeared 
without Difguife, and Love had not yet 
Jearned. to, figh by Cuftom or Art, nor 
ever wept from any “Motive but Joy. | 
Buti in our Iron Age, in which both the 
| ‘Paffions and Colours have degenerated 
‘from their original Purity, whatever be the 
Figure of the Lens, the Point where the 
Blue or Green Rays’ unite, will’ always be 
“different from! ‘that of the Yellow and Red; 
there mutt always be an Aberration of the 
Light, and that little Circle will n never be- 
come a Point. da bee: 
Mu his is a Circumftance very inconvenient 
for Aftronomers, whofe Affairs require that 
a avery Thing fhould be feen extremely di- 


pftina: ; but this Circle where the Rays unite, 
: - inftead 
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inftead of the Point where they ought to 
unite, or the different . Refrangibility, 
which is the Caufe of their uniting thus 
irregularly, is a great Obftacle to the ob- 
taining. the ExaQnefs which Aftronomers 
defire. 

‘Thefe accurate Gentlemen, {aid fhe, 
muft have Patience, and pray for the Re- 
‘ turn of the Golden Age. In the mean 
Time they muft limit their Defires and 


Wants as other reafonable Men do, ‘and be 


contented with the different Refrangibility 
of the Rays, inftead of that very great 
Diftin&nefs in Objeéts which they defire. 
It is not poffible to have all Things at 
one Time in this World. Is the Know- 
ledge of fo many fine and furprifing Pro- 
perties of Light fo very fmall an Acquire- 
ment, that they cannot be fatisfied with- 
out fomething more? Their Defires and 
their Wants however are fo reafonable, faid 
I, and have fo great a Connexion with 
thofe of other People, that Sir Jaar New- 
ton has thought upon a Method of fatisfy- 
ing them. With his own Hand he ground 
Glaffes for T elefcopes of a new Figure, in 
| Order to correct the Deficiency of ordi- 
nary 


- 
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nary Lenfes. Then was the Time to have 
all, or hereafter hope for nothing. 

While his Mind was employed in this 
Thought a new Scene of Optics opened to. 
. his View, he difcovered the different Re- 
frangibility of the Rays, laid afide the 
Work he had begun, and invented a new 
Telefcopé, in which a concave Mirror fup-. 
plies the Place of what in ordinary Tele- 
{copes is called the Object Glafs, and which . 
had the greateft Share in the Aberration of 
Light. | 
I myfelf have feen the rt T elefcope of 
this Sort, worked by thofe Hands which 
had pointed to the Planets their Road. in 
the vat: Deferts of a Vacuum, and opened 
to Geometry the immenfe Career of Infinity. 
- This Inftrument is preferved ina City of 
England, where Philofophy and Politenefs 
hold a mutual Empire; with this are trea- 
fured up.thofe Priftns which the firft Time 
‘differently refracted the Rays of Light in 
the Hands of our great Philofopher, fepa- 
rated it’s Emeralds, Hyacinths, and Rubies, 
and unfolded to human Eyes, the celeftial 
| Riches of the lucid:Robe of the Day. 

‘In the Reflexion from a Mirror the 
on are not feparated, as ‘they are in being 
| reflected 
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reflected through a Lens, confequently. sthe 
Objects.may be much more diftinély feen.. 

It has been tried in J¢aly (for even among 
us. Truth and Sir Tfaac Newton have EBLE 
hal if Red and the other Blue, te get 
with an ordinary Telefcope, this Inftrument 
muft be confiderably fhortened to: give a 
diftin& Sight of the B/e half, and on the 
contrary .muft be lengthened to fhew the 
Red diftintly ; whereas. in Sir Jfaac New- 
ton’s Telefcope they appear equally diftinct 
with the fame Length. | 

This reflecting Telefcope has befides 
another Advantage over the ordinary cones, 
for one of Sir Jaac’s Invention one Foot 
long, is equivalent to one of twelve in the 
~ common Sort ; and one of forty Foot, to 
a Hundred. . And this is another Conve- 
‘nience to Afironomers, who. find great: Dif- 
ficulty in managing long Telefcopes. | 

It is well for us, replied the Marchionefs, 
that thefe Afronomers will be now content- 
‘ed, for it feemed before a pichty sty ion 
‘Matter to pleafe them, >) cos 
‘How is it poffible, anfwered I, for then 
‘not to be fatisfied with Sir Z/gac Newton, 
‘who feems in every Thing to: have greed 
‘théir Advantage ? His 
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‘His Sy tem of Optics (befides procuring 
ES a more convenient and perfe& Tele- 
fcope) has vindicated the Honour of Aftro- 
nomy from an Afperfion, which feemed in 
‘fome Meafure to difcredit i it i in tlie Eyes of 
the World. — 

You are not ignorant that we Honute of 
thi Science among Men, confifts principal- 

ly in it's exa& Predi&ion of Eclipfes and 
‘Events,’ no lefs obfervable to Dane 
than to vulgar Eyes. 

Thales of Miletus was reverenced among 
the Greeks like a God, for having predicted 
‘the Year in which an Eclipfe of the Sun 
«was to happen, that 1s, when the Moon 
‘would-be interpofed betwixt us and the 

“Sun, and by that Means deprive us of his 
‘Light. 
| As Aftronomy fucceffively became more 
perfect; what would have caufed:a’ Temple 
to be erected to ayThales, would only. dif- 
“grace a Hally, Caffini, orca Manfredi. © 
‘The Obfervatory is required to. fhew 
‘the precife Minute in. which the Eclipfe 
will happen, and it’s exact Quantity,. or in 
“other W ords,;-whether the Moon will hide 
éthe»whole Body of the Sun or only. Part, 
‘and. how much piseifely the obfcured Part 
«will be; rasta fe Not 
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- "Not long fince all the Calculations of 
the moft celebrated Aftronomers had pre- 
di&ed two total Eclipfes, whofe principal 


Merit confifts in not being very common, 


and introducing a fudden and unfeafonable 
Night. An Event, which though foretold 
and expected, never fails to terrify that 
whimfical Species of Animals called Man. 
‘That Afylum of the ftrongeft Contradic- 
tions; nourifhed by long Hopes, impetu- 
ous Paffions, the moft evident ‘Truths and 
the moft palpable Error, capable of mak- 


ing Attempts beyond the Powers of his | 


Nature, and fubje& to Fears WIKCh his 
Reafon contradicts. 


All the Philofophers ¢ sot up very early I 
on the Days appointed for this Spectacle, | 
in Order to prepare themfelves for Obfer- | 


vation. 


They all waited in the midft of the E- 
clipfe to fee the Licht of the Sun entire- 


ly extinguifhed, and a moft gloomy and | 
profound Night emerge from the Splendor i 


of a fine Day. But the Event was contra- 
ry to their Expectations. © — 


There remained’ round the Moon a lu: 
minous Ring, which made fome falfly take 


them for annular Eclipfes. 
When 


si 
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When the Sun is neareft to the Earth, 
and the Moon at the greateft poffible Dit. 
“tance, if there happens in thefe Circum- 
flances a central Eclipfe, as they call it, 
the Moon cannot hide all the Sun, but 
there remains all round it’s Edge a lumi- 
nous Border refembling a Ring, | 

But Aftronomers gained nothing by this 
Expli ication, which was of no Signification 
in the prefent Cafe, and the World was 
but ill-fatisfed with Aftronomy which is 
now believed an Impottor. 

The one murmured and were difcontent- 
ed, while the other racked their Brains to 
find the Reafon of this Ring, which had 
the Confidence to appear in Spite of all 
their Calculations. 

Some laid the Fault upon a luminous 
Atmofphere which encompaffes the Sun, 
as our Air does the Earth, and became vi- 
fible when the greater Light was obfcured. 
Others accufed the Atmofphere of the 
Moon, which being illuminated at the 
Time of the Eclipfe appeared. like a lucid 
Ring. But unhappily for them the firtt. 
was innocent, and the fecond feemed fo 
doubtful; that it might appear rather a 

Vou, IL agile Mark 
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Mark of their Confternation, than an Ex- 
plication of the Phanomenon. 

I find myfelf greatly affe&ed with Con- 
cern, faid the Marchionefs, for thefe un- — 
fortunate Aftronomers, abandoned by Hea- — 
ven and [farth, and in the utmoft Danger — 
of lofing their Reputation. It is however 
the Office of Humanity, to have Compaf- 
fion on the Afflicted. 

They muft have Recourfe, anfwered I, to 
the Newtonian Oracles, if they would filence 
the Voice of Calumny. Thefe were the | 
Anchor of Hope in the prefent calamitous 
State of Affairs. : 

When the Rays of Light pafs near the . 
Extremity of a Body, they bend and in. 
cline towards the Body itfelf,.and are 
thrown into it’s Shadow. If the Edge of | 
a Knife be placed in a Ray of Light in a 
dark Chamber, the Rays which. pafs at 
fome Diftance from it, appear to bend and 
approach nearer it’s back. hail: 

Grissaldo was the firt who obferved this. 
Quality, which is called the Diffraction or 
Inflexion of Light, -and our Philofopher 
afterwards illuftrated it with many new Ex- 
periments, and though he did a great deal 
defired to do {till more. | 


i 
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|, The folar Rays, which pafs near the 
Edges of the Moon; muft bend and cat 
themfelves into the Shadow of the Moon 
herfelf. 

Obfervers then, who in the Time of the 
Eclipfe are immerfed in this Shadow, mutt 
receive thefe Rays bent from the Edges of 
the Moon, and' fee a luminous Ring round 
her; a Sort of Twilight refembling that 
which we fee in the Evening, and fome- 
times in the Morning at the Horizon, 

The only Difference between our Twi- 
light and this Ring is, that the fir is oc- 
cafioned by the Refraction which the Light 
fuffers in coming from the celeftial Spaces 
into our Air; and the fecond by the Dif- 
fraction which it undergoes in pafling near 
the Moon: But both are compofed of Rays, 
which do not feem deftined by Nature for 
that Purpofe. | ; 

‘To give a ftronger Confirmation that 
this is the true Reafon of this Ring, there 
have been made feveral Globes of artificial 
Moons, which expofed to the Sun and full 
Vioon, have fhewn upon the Earth the 
Effects of that Diffraction, which had ap- 
ared fo fatal to Aftronomy in Heaven. 
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_ Aftronomers, replied the Marchionefs, 
have certainly great Reafon to be fatisfied | 
with Sir J/zac Newton and his Diffraction, 
| which has delivered them from fuch immi- — 
nent Danger. But I muft confefs myfelf | 
to be thoroughly difcontented with it, 

Will you permit me to afk why thofe | 
Rays, which pafs at fome Diftance from | 
Bodies, mult be inflected and bent ? The | 
Idea which this new Property of Light pre- | 
fents me with is fo very {trange that I can- . 
not conceive it. | 
- I find, anfwered I, you are more difficult. 
than the Aftronomers themfelves. You de- f 
fire to know the Caufe of this Diffraction. © 

Well, I will inform you, but you muft 
| promife not to draw back and frown, when i 
I tell you it is the Attra&tion which Bodies” 
| exercife upon Light. | 1 

The Attra&ion,faid the Marchionefs,with}. 
‘an Air of Surprize! You fay this either to 
~ laugh at my Credulity, or punifh my too 
- prefumptuous Curiofity. What do Bodies. 
‘attra the Light as a Loadftone do Iron? 
© ‘What ill Confequences would arife fup ! 
| pofing it were fo? anfwered I, or rather | 
how great an Advantage has the Science 
~ of Optics in particular, gained from, this | 

tae) Attraction | 
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— Attraction between Light and Bodies, as 

all Natural Philofophy in general has from 

the univerfal Attraétion of Matter,of which 

that between Bodies and Light is a Con- 
fequence ? 

Attraction is the Key of all Philofophy, 
‘tthe great Spring that actuates the Frame 
‘of Nature; the univerfal and myfterious 
‘Force difcovered and calculated by Sir [aac 
Newton, propofed to the Examination of 
Philofophers by the great Lord Bacon, and 
obfcurely fung by the Briti/h Homer. | 

The Marchionefs recollected herfelf, and 
looked very attentively in my Face, to fee 
whether I fpoke in Earneft. Do you tell 
“me ferioufly, the replied, that all Bodies 

are attracted ; this is quite a new World to 
“me; in which I am an utter Stranger and 
Foreigner. 
Do not be difcouraged, faid I, for this 
© has happened. to many profeffed Philofo- 
© phers, who have exclaimed againft. this 
 AttraCtion ; affirming, that to admit it is 
“introducing into Philofophy certain occult 

~ Qualities which the Ancients fuppofed in 
La ona fuch as Sympathy, Antipathy, and 

‘the like, whofe Numbers multiplied with 
rt Hare Phenomena themfelves, by the AMA- 
iO ok G 3 ance 
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ance of which they in an Inftant explained, 
or rather perplexed every Thing. 

They farther add, that it is recalling 
thofe occult Qualities from thofe Colleges 


of Europe, where Ignorance ftill affords > 
them an Afylum to introduce them into © 


true Philofophy, from whence they for the 


Happinefs of Mankind had been banifhed 


by the Authority of Reafon. ~ 
But al] thefe Objections fignify nothing, 


for Attraction is fo far from being an oc- | 


cult, that it is an extremely evident Qua- 


lity of Matter, on which clearly depends — 
the Explication of Diffraétion, Refraction — 


itfelf, and innumerable other Things. 
It is not a Name without Reality, in- 
vented to expiain two or three Appearances, 


but a general Principle diffufed through all | 


Nature, and extends from the fmalleft | 


Grain of Sand to the greateft Planet. 
The Peripateticks refembled’ thofe An- 


cients, who for every little River or Tree, © 


nay even for the Fever or the-Cholic, creat- 
eda new Deity. But Sir //@aze Newton ap- 
pears as a great Philofopher, who by the 
Heip of Attraction eftablifhed the Exiftence 
of an all powerful, infinite and only God, 
the fupreme Dire&or of the whole Frame 
“of Nature. Sir 
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Sir Jfaac Newton, when he affirms, that 
Light in paffing near the Extremity of 
Bodies is attracted by them, does not pre- 
tend by that to give a complete Explication 
of Diffraction; all he undertakes is only to 
point out that Property of Matter, on 
which the Explications of Diffra€tion de- 
pends, but the Caufe of this Property is to 
feek. | 

This he commits to thofe Philofophers 
who have fuperfuous Time enough, to 
throw away in Search of a Thing which 
appears above the Reach of human Facul- 
ties. 

_ In fhort, all that Sir //aac Newton at- 

tempts, is to eftablifh Faéts and the gene- 
ral Properties of Matter, and from thefe 
geometrically to deduce Phanomena and 
Effe&s ; and this is the Order we have hi- 
therto obferved in our Difcourfe upon 
Light and Colours. 

This new Property, replied the Mar- 
chionefs, is of a Nature which my Thoughts 
cannot fo eafily come into. 

This is one of thofe hiftorical Fa&s, of 
which it is impoffible to get a perfe& In- 
telhgence without entering into the Cabinet. 
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I underftand, ‘or think I underftand, how 
the Rays. of Light are. differently refran- 
gible. » This among many other Uhingsis _ 
very intelligible. But. that Bodies fhould 
attract the Light, and that ata certain Di- 
{tance too, and in general that every Thing 
fhould be mutually attracted, feem. to me 
very difficult to conceive. 
Some Remains of Cartefanif/m, anfwered 
I, which you are not entirely free from, 
ceceives you in this Point. La 
‘Perhaps you have hitherto flattered your- 
felf, that Refraction: arifes from fome one 3 
of thofe Caufes, which in treating upon — 
the Cartefian Syftem were rendered “fo ifa- 
miliat to you, and upon this Account you 
think Refraction: more intelligible than | 
Distraction. » Sir I/gac Newton himfclf ap- | 
pears in fome Places to have depeche the 
Prejudices of this Sect... ilo | 
In Order to fpeak the. Lira then 
current vin Philofophy, he faid, that »At- |. 
traction perhaps might be the Effect of the 
Impulfe of a fubtile Matter proceeding 
from Bodies. But in Fact, after) he shad. 
proved the Heavens to beempty; and the 
celeftial Bodies mutually attracted in :thofe 
vat Spaces, what Room did there remain 
32.1 | for 
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for the Impulfe ‘and: fubtile Matter? He 
feems to refemble certain Authors, who to 

. make their Hiftory agreeable to any parti+ 
cular Nation, are fometimes obliged to in- 
terfperfe it with fabulous Epifodes, and 
give it the Air of a Romance. Is it-not.a 
great Reproach upon Mankind, that even 
the Truths of Sir //aac Newton were obliged 
to ufe fome little Artifice, in Order tomeet 
with a Reception among them? 

Is not this rather an Artifice of yours, in- 
terrupted the Marchionefs, to furprize me 
by a Motive of Honour, and in this Man- 
ner make me believe that I have no better 
Conception of the fubtile Matter than of 

Attractions, or how Bodies fhould be in+ 
dued with Motion, for Example, than 
with that which you rightly term a myfte- 
rious Force ? i 

Your Illufion, anfwered I, proceeds feath 
hence, that you are familiarized to one 

. Idea and not to the other. You every Day 
fee Bodies move and mutually communicate 
their Motion, but you have never feen them 

“ rat each other. 

‘You are furprized at Attraction, while 
Motion appears to have no Difficulty. In 
‘this you differ from Philofophers, who 
is 6 5 Lc 
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like Poets for the Solution of any difficult 
Point, are obliged to have Recourfe to the 
Divinity, for the Explications both of Mo- 
| tion and it’s Communication. 

A Portugueze accuftomed to reverence 
Spectacles upon the Nofe of the graveft 
Perfons, asa Mark of the greateft Dignity, 
would probably be furprized to fee a Ghi- 
nefe Mandarin let his Nails grow to an enor- 
-mous Length for the very fame Reafon. 

And the Caufe of his being furprized in 
one Cafe and not in the other is, that a 
long Habit has connected in his Mind the 
two Ideas of Honour and Spectacles, which 
have nothing in common with. each other, 
but has not connected thofe of Honour and 
long Nails. 

I {hall at leaft deferve more Compaffion 
tian the Portugueze, replied the Marchio- 
n.3, becaufe the Surprize of feeing Matter 
united. to Attraction inflead. of Motion, ~ 
will, I believe; be common to all Countries. 

fs univerfal and excufable as this Sur- 
prize may be, I anfwered, it muft however 
at laft fubmit to Reafon. If you had ne 
ver feen Bodies move, it would have been 
impoffible for you to guefs how Motion 
would be joined with Extention and mutual 
E 2 Impene- 
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Impenetrability, which would be all the 
Qualities you would then have been ac- 
quainted with. 

Tt is Obfervation which has made you 
admit this Property in Matter, and Obfer- 
vation muft make you allow Attraction. 

We are as yet but Children in this vaft 
Univerfe, and are very far from having a 
complete Idea of Matter ; we are utterly 
unable to pronounce what Properties are 
agreeable to it, and what are not. 

We fee Bodies in very near the fame 
Manner as a Perfon, who fhould receive 
his Senfes by little and little. It would be 
certainly great Temerity in him to affirm, 
that there cannot be a Property in Matter 
capable of moving the Eye, and fhould af- 
ficn as a Reafon for this Aflertion, that he 
had never been able to obferve any fuch 
Property. : 

This Perfon would not a& like the Car- 
_tefans, who form a World and a Man juft 
as their own Caprice directed them ; he 
would grow more cautious In limiting th 
| Power of Nature and pronouncing the 
Qualities of Bodies, in Proportion as he 
fhould acquire new Senfes, wi hich would 

han Sak ee every. 
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every Day furnith him with frefh Difcove- 
ries of thefe Things, 

Philofophers may be faid in fome Degree 
to acquire new Senfes, or rather thofe they 
had before become every: Day more refined, 
and are by that Means in a Capacity of per- 
ceiving what perhaps they had once no 
Idea of. 

Fence it evidently follows, how. very 
cautioufly they ought to proceed in. affign-. 
ing the Number of Properties in Matter. 

It fignifies nothing to fay, that fome are 
more intelligible than others, for to fpeak _ 
angenucully, they are all equally diga 
to us. 

« Will you any longer make a Difficulty, 
Madam, to admit Attraction asa Property _ 
of Matter when it is proved fo many | 
Ways, and. principally by the heavenly 
Phenomena, which give the moft fhining — 
‘Teftimony toa Thing, that you. yourfelf 
fo evidently demonftrate the Truth of.. I 
affure you for my Part I fhall never look 
‘for any farther Demonftration of it than 
‘what you afford. 

‘ But], replied the Macoklioheli fhall not 
‘be fo eafily fatisfied, for I have need of the 

rept Atteftation of all Heaven itfelf, to 
“a convince 
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convince me of a Thing which yet appears 
fo ftrange and furprifing. 

“Itis abfolutely needful then, convinta 
4 to give you a full Conviction of it. 
° And indeed it: would. be doing a: great 
Injury both to. Sir J/eae Newton and your- 
felf, to endeavour to make you believe>a 
Thing without giving you good Reafons. 
ol am forry this Syftem cannot be explain. 
ed to you, with all the Force of thofe De- 
monftrations and Calculations which ac- 
‘company it; without thefe you muft cer- 
tainly lofea great deal. I will have Patience, 
faid fhe, if Icannot fee it in all that Luftre 
in which it would appear to a Mathematician, 


- -and will act like thofe Virtuef, who when 
| «they cannot get a Picture content them- © 


felves with a Copy of it. | 

I flatter myfelf you will render it as like 
the Original as:poffible. It is at prefent too 
‘late I replied, for this Expedition. To 
Morrow we will afcend into Heaven, and 
from thence bring AttraCtion down in Tri- 
-umph to Earth. Some aftronomical. Facts 
and Propofitions in Geometry, which you 
amay fafely. believe upon the Word of Sir 
» Ifaac Newton, fhall ferve fora Hyppogryph 

cor fiying Car to tranfport us to the Skies. 

SO LIA ENTER- 


ENTERTAINMENT VI. 


An Expofition of Sir Wace Newron?s 
Univerfal Principle of Attraétion, 
The Application of this Principle to 
Optics. The Conclufion. 


SETS EX T Morning after the firft 
De i ufual fhort Compliments, the 
Marchionefs (as impatient for 
: Attraction, as fhe had been be- 
fore for Colours) put me in Mind that it 
was Time to mount our Fiippogryph, and 
give him the Reins. 

‘You will not find him tire, Madam, re- 
plied I, in fo fhort a Way, provided Jean 
but exactly remember fome horrible Num- 
bers which it will be’ neceffary to make 
ufe of. 

I Mall firft inform you then, that all 
the Planets revolve at feveral Diftances 
about the Sun : He (fome nine hundred 


thoufand Times larger than this Earth) 
forms, as it were, the Centre of their Mo- - 


tion, 
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tion, while he is himfelf lulled in the Bo- 
fom of calm Repofe, and remains undif- 
turbed in majeftick Eafe. Neareft to the 
Sun, at the Diftance however of about 
two and thirty Millions of Exgijh Miles, 
(be pleafed to obferve, Madam, that the 
Miles of that Country are peculiarly con- 
fecrated to Celefttal Menfurations) is 
placed’ the little Planet Mercury; next to 
him, fifty nine Millions of Miles diftant 
from the Sun, the lucid Orb of Venus 
rolls ; then our Earth, at the Diftance of 
fourfcore and one Million ; next the ruddy 
Mars, at one hundred and-twenty three ; 
at four hundred and twenty-four the ftately 
Bulk of Fupiter; and laftly, the immenfe 
Sloth of Saturn at feven hundred feventy- 
feven Millions of Miles Diftance. 

Alb thefe Planets obferve this natural 
immutable Order in their Motions; viz. 
thofe which are neareft to the Sun, com- 
pleat their Revolution or Orbit in a fhort- 
er Time ; and thofe more diftant from him 
ina longer... Mercury, for Example, finih: 
es his ‘in fourfcore and eight Days; Venus 
trips it round in two hundred and. twenty: 
four, the, Earth performs ‘her Courfe, as 
you already know, in. the Space of one 

Year. 
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Year. Mars compleats his in two, Fupiter 
takes up almoft twelve, and Saturn requires 
about twenty-nine Years and an half. 
’There.is in all this fuch a mutual De- 
pendance and Relation between ‘the perio- 
dical Revolutions of the Planets, and their 
refpective Diftances from the Sun, that fo 
foon as we can afcertain the Diftances of 
any two (as of the Earth and Fupiter) and 
the periodical Time of the Revolution of 
one of them (of the Earth for Inftance, 
which takes up a Year) we can thence by 
an infallible Rule find the periodical Time 
of the others. I fhould have a much clear 
er Idea of your Meaning, faid the Marchios. 
nefs, if Thad firt read FoxtencHe’s: Plura- 
lity of Worlds, to convince. me of the 
Motion and Agility of this fame Earth. As 
you are now fo great a Proficient in Philo- 
fophy, I replied; you muft feek the true 
Demonftration of this Motion in Exgland. - 
There has been obferved certain Appear- 
ances in the Stars, which fome imagined 
to be Confequences of this Motion, though 
they were themfelves Affertors of this Mo- 
tion’; ‘but others who examined. it. more 
ftrictly, have difcovered thefe Appearances 
to be contrary to the Laws of fuch a Mo- 
tion. 
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tion... The. Motion of Light, which isa; 
confiderable Time in coming from the Stars 
to us, muft ftrangely vary their Appear- 
ances, and ought to be confidered in Con- 
junction. with the, Farth’s Motion. round 
the Sun, in order to give a right Decifion 
of the Queftion. : 

The Sagacity of the Exgli/h Philofephen 
has in Fa& united thefe two Motions, and 
by this Means they explain thefe, furprifing. 
and various Appearances, which in. any. 
other Syftem are abfolutely inexplicable. 
And thus we have attained to the Certain- 
ty, of a Thing proved a thoufand Ways, 
but never ftrictly demonftrated by any... 

_ she five Planets in whofe Number we 

may fafely replace our Earth, are called 

Primary, to. diftinguifh them from. other 

fubaltern Planets, which revolve round a 
Primary; as the,Moon does. round our . 
Earth. ;. the four Satellites of Jupiter round 
that Planet, and five round Saturn ; and 
thefe Subalterns are. called Secondaries, 
Thefe laft agree with their Primaries in ob- 
ferving this Order, that, the neareft.,com- 
pleat, their Orbit. in a lefs, and the mot 
diftant.in a greater Time; and they keep 
) this 
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this Law with the fame Exaétnefs and the 
fame Relation as their Primaries do. 
Another Law in which the primary and — 
fecondary Planets agree is, that they do not 
deferibe equal Parts of Orbits in equal 
Times, but fuch Parts of Orbits as to make 
their Areas equal. That you may better 
underftand this other Law of their Motion, 
you are to fuppofe that the Orbit of a pri- 
mary Planet is very near a Circle, which 
the Sun is not placed directly in the Center 
of, but a little on one Side. Imagine a 
Line to be drawn from that Point of the © 
Orbit where the Planet now is, to the Sun, 
and another Line to be drawn from that > 
Point where the Planet will be twenty-four 
Hours hence; the Space contained be+ © 
twixt the two Lines drawn to the Sun, and 
that Part of the Orbit which the Planet has 
defcribed in twenty-four Hours, is called 
the Area, and will be equal to another fuch — 
Area, that the Planet will defcribe in twen- 
ty-four Hours more; and thus in equal | 
Times the Areas will be always equal. The 
Areas then, as Aftronomers exprefs it, are 
proportional to the Times. Thus if in- 
ftead of twenty-four Hours we put twelve, 


which is one half, an Area defcribed in 
thofe 
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thofe twelve Hours will be only one half of 
the Area defcribed in the twenty-four; and 
fo, if we take a third or fourth Part of the 
Time, the Areas defcribed in the third or 
fourth Part will be the third or. fourth of 
thofe defcribed in the firft Time; and if 
that Time be doubled, the Area defcribed 
in it will be doubled. likewife, and fo on. 
This Law, which the primary Planets ob- 
ferve with regard to the Sun, the fecondary 
Planets obferve with regard to the Primary, 
found which they revolve; and this Pri- 
© mary is the fame to it’s Satellites, as the 

Sun is to the Planets of the firft Order. 
-I.am extremely pleafed, faid the Marchio= 
nefs,with the Agreement between thefe two 
forts of Planets. I regard the Sun as Mo- 
narch of the immenfe planetary Realm, 
in which the primary Planets are the Gran- 
dees and Nobles; fome of thefe poffefs 
certain Diftri&s, where they exercife the 
fame Jurifdiction in little, which their So- 
. vereign does in great, but all fhew their 
Dependance by revolving round him alone, 
Our Earth is in Poffeffion of a little Pro- 
vince, where fhe exacts Obedience from 
the Moon ; and though fhe cannot vye with 
VIVERI Jupiter 
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Fupiter or Saturn, who have a greater Num- 
ber of Dependants, fhe is certainly fupe- 
rior to Mars, Mercury, and Venus, who 
have none. 

Your Similitude, anfwered I, would be 
jufter in the Cartefian Syftem of Vortices, 
where thefe Jurifdictions feem very well 
eftablifhed ; and it would be the more fo, 
becaufe this Philofophical Poetry is fond of 
imbellifhing itfelf with Comparifons and 
Similies, and fometimes makes them even 
ferve for Reafons. | But the two Laws I 
have mentioned to you will not fuffer it. 
Indeed it is pity we are obliged to abandon 
thefe Vortices, that prefent the Mind with 
fo clear, fo natural and fimple an Idea. 
The Planets, fay the Cartefians, revolve 
round the Sun, becaufe a certain Fluid in 
which they are immerfed turns round too, 
and carries them with it like little» Skiffs 
forced along by the Current of a River. 
The fecondary Planets revolve round their 
Primaries for the fame Reafon. 

Nothing feems to be more evident than 
this. But the Misfortune is, that thefe 
Planets are not contented with barely turn- 
ing round, but will do it by certain invio- 
‘lable Laws, that entirely deftroy all thefe 
imaginary Syitems. venere 
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Either thefe two Laws cannot agree with 
the Vortices, or agree fo ill, notwithitand- 
ing all the Efforts to that Purpofe, that one 
of their moft illuftrious Defenders confeffes, 
after all he has done in their Support, he 

doubted whether thofey who refufe to ad- 
| mit them, would not be confirmed in their 
Opinion by the very manner in which he 
has endeavoured to defeat it. Befides, thefe 
Vortices, are prefied by fo many other in- 
fuperable Difficulties, that Heaven itfelf 
feems to have confpired in the Deftruction 
of this fine Poem. 

Far be it from us, replied the Marchio- 
nefs, to oppofe the Decrees of Heaven. 
~ On the other Hand, I cannot reconcile my- 
 felf to the Idea of a Poem in Philofophy. 
What is this Philofophical Poetry to which 
I cannot affign a Place in my Thoughts ? 
It ought to content itfelf with influencing 
the «Paffions of Men as Men, but it has 
nothing to do with the fole Paffion of Phi- 
Jofophic Men which is Truth. 

The Newtonian Principles,anfwered I,have 
infpired you with very rigid Sentiments ; but 
this Poetry,that thinks itfelf too much limit- 
ed in the vaft Field of human Paffions, fhall 
give you no further Trouble. Comets, 

} the 
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the moft declared Enemies in all Heaven to 
their Vortices, will, I believe, be fufficient 
to overthrow it, for they feem to be made 
exprefly for the Deftruction of Syftems. It 
has been eftablifhed, by Virtue of I know 
not what, but however the Philofophers 
have very readily believed, that the Mat- 
ter of the Heavens was incorruptible, and 
that every Thing there flourifhed in a per- 
petual Youth, infufceptible of the Changes 
and Viciffitudes which happen here below. 
The Comets at firft appear almoft naked, 
but in their Approach to the Sun are cloth- 
ed with a formidable Tail, of which they 
gradually diveft themfelves as they recede 
from him, and fo return back naked as they 
came. Andin this manner is the Syftem 
of the Incorruptibility of heavenly Re- 
gions, in great Danger of being overthrown 
by thefe impertinent Comets. And this 
perhaps is the Reafon why they were de- 
graded from their celeftial Seat as worthlefs 
Meteors formed by the Vapours and Exha- 
lations of our lower World. But they 
would not remain long there ; for befides 
many ancient Philofophers, who confidered 
them not as one of the tranfient, but dura- 
ble Wosks of Nature; the Aftronomers, 
who 
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who muft have their Share in a Thing 


| above us, aflure us, that they are very di- 
 ftant from the Earth, and fome of them 


farther off than the Sun_himfelf. Thefe 
Comets, faid the Marchionefs, are very 
bad Omens to Syftems, if not to crown- 
ed Heads. Thefe were not all the Trou- 
bles, faid I, which they gave Philofophers. 
When they were placed among the Celeftial 
Bodies, they could not agree with that So- 
lidity which had been granted to the Hea- 
vens upon the Word of drifotle ; in order 
therefore to avoid their demolifhing and 
breaking to Pieces the whole Univerfe in 


their Paffage through the 4rifotelian Hea- 


vens, it was neceffary to refolve upon mak- 
ing thefe laft fluid. 

When the Heavens were thus made 
fluid, they became Vortices, againft which 


| thefe fa&tious Comets renewed their Enmity 


with more Violence than ever, to deftroy 


‘an agreeable Imagination, received by the 


4 


World with fo much Applaufe, and which 
was defective in nothing but Truth. 

Some Comets have made no Difficulty 
to crofs the Orbits of all the Planets, pro- 


ceeding almoft directly from the fuperior 


Part of the Vortex to.the Sun, Others have 
ae moved 


a 
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moved in a Courfe abfolutely contrary to 
that of the Planets, without meeting, either 
in the firft or fecond Cafe, any Refiftance 
in their Motion, which muft neceffarily 


| 
| 


have happened, if there was a certain Mat- _ 


ter that whirled round the Sun; and this at 
feveral Diftances from him with the fame 
Rapidity as the Planets fuppofed to fwim 
in thofe Vortices. Their Motion would 


have been fo weakned, that turning round |. 


the fame Way as the Planets do, they 
would have foon yielded to the irrefiftible 
Force of the Vortices ; not unlike the un- 
fortunate Barks, which guided by an un- 
- fkilful Pilot or a malignant Star, are fhip- 
wrecked in the horrible Cataracts of the 
Chinefe Rivers, notwithftanding ‘all the 
ftruggling they can make to the contrary. 
In fhort, thefe Comets have in every 


Inftance acted directly oppofite to the Laws: 


of Vortices. So that to refcue them from 
the continual Injuries they receive from 
thefe implacable Enemies which lay hold 
on every: Occafion to commit all Sorts 
of Hoftility and Impertinence; I fee no 
other Remedy than to. deftroy and banifh 


thefe unhappy Fluids for ever from the 


Syftem of the World. 
fe Your 
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- Your Expedient, replied the Marchio- 
nefs, is no lefs violent than that fometimes 


| ufed in War, when one’ Party deftroy and 


ruin a Country which they cannot defend 
againft the Enemy. And thus they make 
the fame Sacrifice to their Weaknefs as you. 
do to Truth... This is a Sacrifice at which 
I cannot be difpleafed, efpecially as it puts 
me.into a better Capacity of liftening with 
more. Tranquillity to the new Principle, 
upon which the celeftial Syftem is built. 

i Sir W/aac Newton, continued I, founded 


his Scheme in Geometry, which we may 


è 


| Point equal Areas in equal Times; and in 
| general, that the Areas will be proportional 


call his native Country. He began with 


__demonftrating, that if a Body in Motion 


is attracted towards a Point either moveable 
or immoveable, it will defcribe about this 


to the Times: And on the contrary, if a 


Body defcribes, round a moveable or im. 
moveable Point, Areas proportional to the 


Times, it will be attracted towards that 
Point; that is, the Body will have fuch a 


è 


Tendency towards the Point, that if every 
other Motion. which impels it a different 
Way fhould-ceafey the Body would dire@- 
ly unite itfelf to that Point, juft as Bodies 

Vor. IL. H here 
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here below, when left to themfelvets fall 
direétly upon. the Earth, , 

This Principle, interrupted the PROC 
onefs, is equally, applicable both, to. the 
primary, and. fecondary. Planets. .Each of. 
thefe defcribe Areas proportional to. the 
Times, round the Point about which they 
turn (if the Sun, our Earth and Fupiter 
may be termed Points.) The primary 
Planets then. are attracted: by, the Sun, and 
the fecondary by their refpeétive Primaries 
about which they revolve. Is not this a. 
necefiary. Confequence ? | 

It is without. Difpute abfolutely neceffary, — 
anfwered I. But remember, Madam, this. 
is a Deduction of your own... This Punifh- | 
ment is juft, fince you have made fo much. | 
Difficulty to. admit the Principle of At- 
traction. 

You fay then that there is a Force it in the, 
Sun which attraéts the Planets to.him, and. 
after the fame Manner, a Force in the 
Planets that attracts their Satellites ; and | 
this attractive Force joined. with another by. 
which they all move from Weft to Eaft, is. 
the Reafon why the firft revolve round the: ' 


Cl Re certain Order. 


Sun, and the others round their Primaries, i 


The Ì 
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The Ancients, in Order to explain this 
difficult. Phenomenon, built folid Heavens 
and created Intelligences: to put them in 
Motion. .On the other Hand, Des Cartes 
had embarraffed the whole Univerfe with 
the great and magnificent Apparatus of 
his Vortices. ‘ But after all, the Motion of 
the heavenly Bodies is by Sir Laac Newton 
reduced to the moft fimple, yet to the moft 
_ noble Phenomenon in the World, which 
has been ‘rendered much more familiar in 
Europe, than is agreeable to fome Perfons, 
In fhort, it is no more than that of a Can- 
non Ball, which would of itfelf proceed in 
a direct Line, if the attractive Force of the 
Earth did not draw ‘it nearer to itfelf con- 
tinually, and oblige it to move in a Curve, 
fo uniform and fimple is Nature in it’s in- 
finite Variety. The Ball very foon falls to 
the Earth, becaufe the greateft Force we 
can poffibly give it, is but little when com- 
pared to the vaft Extent of this Globe. _ If 
it were poffible for human Weaknefs to 
throw one from hence beyond Peru, it is 
demonftrated that we fhould acquire a new. 
Satellite ; it would like the Moon. revolve. 
about our Earth, only it's. Motion being 
neceflarily very foon weakened from the 

pi H 2 con- 
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continual Refiftance of the Air, while the 
gravitating Force would lofe nothing of it’s 
Strength, this new Moon would at lat fall 
and deftroy every Thing it lighted on, after. 
we had heard it make a AI hiffi ing 
over our Heads. . 

‘ All this yowexplain in two Sentences ; 
an evident Proof of the Significancy of a 
Lady?s Words. What you have faid is 
certainly a great deal, but not all, It full . 
remains to know by what Law this attrac- 
tive Force acts ; that is, whether it be the 
fame at all Diftances from the Sun, or whe- 
ther it grows weaker in DTALOREDE as 4 
Diftance is greater. 

I will refolve you this Queftion, the 
Marchionefs replied, when you have fur- 
nifhed me with as many Hints for that 
Purpofe as you did when I told. you that 
the Planets are attraéted by the Sun; and I 
hope you will afterwards make as genteel 
a Commentary upon me as you did in the 
other. Cafe. 

«That Law, anfwered I, of defcribing 
‘Areas proportional to the Times obferved 
by every particular Planet, furnifhed Sir 
Jfaac Newton with Means to difcover the 


attrattive Force of the Sun; and that 
; other 
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other Law which they obferve, of defcrib- 
ing their Orbits in a'greater Time, in Pro- 
portion, as they are at a greater Diftance 
from the Sun, and that with a certain Re- 
lation between thefe Times and their Di- 
ftances, helped him to find out that the 
attractive Force diminifhes as the Diftance © 
from the Sun increafes. 

The attractive Force diminifhes with 
‘ this Proportion, that it is always fo much 
Jefs as the Square of the Number which 
expreffes the Diftance from the Sun is 
‘greater. In Order to underftand this Cy- 
phering (which perhaps at firft Sight may | 
appear very formidable) it is neceflary to 
acquaint you, that the Square of any Num- 
ber is nothing, but that fame Number mul- 
tiplied by itfelf; as Four for Inftance is the 
Square of two, becaufe twice Two makes 
Four, that is, Two multiplied by itfelf 
gives Four. | 
I may now fafely venture to propofe you 
a Problem, that as you have lately explain- 
ed the Phenomena of Natural Philofophy, 
you may now undertake the Solution of 
‘mathematical Problems: After this I do 
not fee what you can do better than to 
fhew fome Sort of Gratitude, and difcover 
| Ht at the 
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the Truth to him, who has conducted you 
into it’s moft abftrufe and retired Paths... - 

The Problem I fhall propofe to you is 
this: Suppofe the Earth’s Diftance from 
the Sun to be one, and Jupiter’s Diftance © 
from him to be about five (confidered with 
Refpect to that of the Earth) the Queftion 
is, to know how much the Sun’s attractive 
Force will be diminithed at the Diftance sai 
Jupiter ? 

Give mea little Time to Bid an 
| fwered fhe, with fome Impatience, for the 
Solution of a Problem is no trifling Affair. 
You have informed me that the attractive 
Force is fo much lefs, asthe Square of that 
Number which exprefles the Diftance: is 
greater. The Square of one which is the 
Earth’s Diftance from the Sun, is one. 

And at the Diftancé one, ‘anfivered I, the 
Force is fuppofed to. be one, and the Que- 
ftion you are to refolve is, How much that | 
Force will be diminifhed at the Diftance — 
of Jupiter from the Sun, which is five? — 

The Square of five, anfwered fhe, with 
‘great quicknefs, is twenty five. If the at- 
tractive Force muft be fo much lefs as this 
Square is greater, ‘it follows that in Jupiter 


it de pito five pi imes lefs than in the 
Earth. 
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‘Earth. Is not this the Solution of your 
Problem? And may not I, like Archimedes, 
run crying about, I have found it, I have 
five ast 

Yes certainly, anfwered I, but not in the. 
fame Circumftance as he did, when his Im- 
patience was fo great, as to make him run 
precipitately out of the Bath. The Ma- 
 thematicians ought rather to a& as Pytha- 
goras did upon the Difcovery of a certain 
Truth, and facrifice a Hecatomb to folem- 
nize this Day, which gives them Liberty 
‘to imbellith and brighten their gloomy Ca- 

talopue by. your Name. 
© ‘The Law that the attractive Force dti 
ferves of growing weaker at various Di- 
ftances from the Sun, is the very fame to 
which all other Qualitiés that flow from 
‘Bodies are fubje&; as Smell, Sound, Heat, 
and which moft nearly concerns us, Light. 
Thus when you. believe yourfelf to have 
folved only one Problem, you have in Rea- 
lity folved two. 

Is then, replied fhe, the Light of the 
Sun as well as his Attraction, twenty five 
Times lefs in Jupiter than with us ? fa 

‘The very fame Number, anfwered I, 
ferves equally for both. After the fame 
As H 4 Manner 
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Manner you will find that the Attraction, 
the Light and Heat of the Sun, muft be 
ninety Tune lefs in Saturn than with us. 
‘The Twilight of our fartheft Laplanders 
would be there the fineft Summer Days, 
and in the moft raging Dog-ftar of that — 
Planet, our Seas hardened with perpetual’ 
Ice, inftead of fwift failing Veffels, would 
groan under the Weight of heavy Chariots 
whereas in Mercury, they would, even in 
the Depth of Winter, be diffipated into thin — 
Vapours (occafioned by his extreme Proxi- 
mity to the Sun) and would. thus leave 
their Bottoms dry, and prefent. to Pilots'a 
horrid Gulf, a. dreadful View of the Ter- 
rors of the Deep; and to Nasuralifis a 
beautiful Scene that would furnifh them 
Materials to enrich their Mufeeums. 
You fee, anfwered fhe-fmiling, how. 
many fine Difcoveries I have made without — 
perceiving any Thing of it. It,is how- 
ever true, that great. Affairs are generally 
brought to pafs we know not how, and — 
we are at laft.amazed to find them effected. 
:. In human. Affairs, anfwered I, it is a+. 
fcribed to their good Fortune, if the Cefars 
and Alexanders, after propofing only. one 


End, SAR; another sa they never | 
dreamed 
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dreamed on. “It often happens, that thofe 
very Perfons, who are called fortunate, gain 
that Name by fome Events very different 
from what they intended. The Inventor 
of Gun: powder, it is probable, propofed a 
quite different End to his Studies, than the 
Difcovery of a Secret to deftroy Mankind 
with the greater Facility : and that Perfon 
‘who found a new World fought nothing 
but a more expeditious Way to the richeft 
Part of the old. © 

On the other Hand, in true Natural 
_ Philofophy and Geometry, the Cefars and 
Alexanders are more common. It is very 
- feldom that we find: only what we fought. 
The Difcovery of one Truth frequently 
produces many others, which appear in 
Spite, as it were, of thofe who feemed to 
difregard' them. Any one, who carefully 
| feeks that Law by which the attractive 
Force ought to at at various Diftances, 
will at the fame Time difcover that univer- 
fal Law by which all the Qualities which 
flow from Bodies ‘are governed. Natural 
+ Philofophy afterwards illuftrates this general 
Truth with peculiar Farneti int ah: 
fome Meafure tranflates the abftrufe Hiero- 
Pyehicg of the learned Tongue into vulgar 
H 5 Language ; 


e 


154 Sir Ysaac Newron’s Theory 
Language.» That Decreafe of the At- 
tractive Force which immediately concerns 
Light, is demonftrated by a very eafy Ex- 
periment, which we may try this,Evening, 
if you are not already fufficiently tired with 
Philofophy and Experiments. 

Suppofe one fingle Candle tobe wlan 
ina Room, and recede from it to fuch a 
Diftance as not to be able to diftinguifh the 
Characters of a Book or a.Letter; unlefs 
perhaps it were a Billet-deux, which may 
ibe read at any Diftance. - , 

Place yourfelf afterwards at a Diftance 
twice as far-from the, Candle as you. were 
at firft.. In this Situation the Force of the 
Light mutt be, according to the eftablifhed 
Law, four Times lefs than it was at the 
firft Diftance. The Letter then cannot be 
read with the fame Diftinctnefs as it. was at 
_ firft, unlefs the Light be quadrupled: That 
is, the Law requires that the Light fhould 
‘grow weaker in Proportion, as the Square 
of the Diftance increafes. And this proves 
the Experiment to be true; for the Letter 
at the fecond Diftance is then only read 
with the fame Diftinétnefs as at. the firft, 
_ when three more Candles are added to the 

| fingle 
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fingle one; Or; in-other Words; when the 
Light is quadrupled. | 

Confidering how very eafily People are 

apt to forget thofe Objects in their Ab- — 
ferice, which made the greateft Impreffions 
upon their Mind when prefent, I cannot 
help thinking, faid the Marchionefs, that 
this Proportion in the Squares of the Di- 
‘ftances of Places, or rather of Times, is 
‘obferved even in Love. Thus after eight 
Days Abfence, Love becomes fixty four 
Times lefs than it was the fir® Day; and 
according ‘to this Proportion it muft foon 
be entirely obliterated : I fancy there will 
| ‘be found, “efpecially in the prefent Age, 
very few Experiments to the contrary. 
I believe, faid I, that both Sexes ate includ-=. 
“din this Theorem, which feems rather to 
follow the Cubes of the Times, which cer- 
“tainly is molt convenient; and requires only 
four Days for an entire Oblivion. But, ‘in 
general, I believe we may without Scruple 
eftablifh the Proportion of the Squares, for 
‘ eight Days arecommonly enough to cure the 
~ oft vehement Paffion. You alone have Pow- 
‘er to reverfe this Theorem, and make the 
Remembrance of you, and with thata Defire 
of feeing you, inftead of diminifhing, in- 

FI 6 creafe 
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creafe according to the Squares, or rather 
the Cubes of the Times. 

“No! no! faid the Maicllionalo Gallan- 
trgi muft. never deftroy a Theorem. Tam 
willing to enter into the general Rule, and 
fhall think myfelf exceedingly happy if I 
‘have been able to eftablifh any Thing fixed 
and conftant, in an Affair fo inconftant — 
and wavering as Love. 

If Geometry, anfwered J, was permitted 
to get fome footing there, it would in a 
diete Time produce Wonders: ‘The Con- | 
clufions would be the moft ready and elegant 
imaginable. 

But to be ferious, faid the ; our Ebiehi 
clufion in Natural Philofophy was, That the 
attractive Force of the Sun diminifhes in 
Proportion as the Squares of the Diftances 
increafe, I fuppofe the attractive Force 
of the Planets will follow the fame Pro- 
portion with regard to their Satellites. 

The Satellites, anfwered I, which turn 
about any Planet, obferve the fame Rela- 
tion between the Diftances and the Times 
of their Revolutions, as the Planets theni- 
felves do that turn about the Sun. . This is 
evident in Jupiter and Saturn, who have . 


more than one Satellite, and confequently 
che 
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the ‘Law of their attractive Force will: be 
the fame as that in the Sun. 

In the Earth, who has only one dale 
Satellite to her Share, this is not alacernciek 
fo evident. » But what Reafon is there why 
it fhould not be the fame in one, as in the 
‘other? © 

If. we had another. Satellite revolving 
about our Earth at a Diftance different labate 
that of the Moon, it would difcover whether 
the attractive Force of tthe Earth obferves 
the fame Law as that of the Sun, Jupiter 
and Saturn. This Defect however is fup- 
plied by the Bodies which we. fee every 
- Day fall upon the Surface of the Earth ; 
for we are to believe that the Force, which 
would make the Moon fall if the loft her 
Motion from Weft to Eatt, is the very fame 
that makes Bodies here below fall upon the 
- Surface of the Earth when they are left to 
themfelves : For. fince ’tis demonttrated 
that the Earth has an attractive Force, it 
is evident we muft in this Force feek the 
Caufe of Gravity, another Phenomenon, 
which the Vortices have been as.unfuccels- 
ful in the Explication of, as in that of the 
PIANEOE Motions. 


If 
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If we could raife Bodies from the Earth 
to very confiderable Diftances: (compared 
with that at which we ftand from the Centre 
which is very great) we fhould fee the Force 
of Gravity prodigioufly diminifhed in them. 
A Man of War of a hundred Guns, for 
whofe Formation a whole Foreft was cut 
down, ‘and a whole Mine exhaufted, would 
be overfet by the flighteft Breeze of a Zephyr. 
The famous Stone-Henge upon Salifbury- 
Plain, the fruitful Source of Fables both 
to the learned and ignorant, thofe Coloffiahe — 
Heaps which are held together by the Force 
of Gravity, would be no more than Houfes 
built of Cards. The Velocity in the Fall 
of heavy Bodies would be confiderably re- 
tarded. Bombs, thofe artificial Thunders, 
would not be more terrible than fo many 
Flakes of Snow. But thefe Experiment 
are impracticable ; one of the greateft Di- 
ftances we can attain is Pike Teweriff, which 
is only about three Miles perpendicularly 
high. Befides, the Air would be too thin 
for Refpiration, and the Cold, which mutt 
be exceedingly fharp at a greater Height, 
would render any Experiment fatal to the 
Philofopher who had the Courage to ùn- 
certake it. 
Nature: 
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Nature, replied the Marchionefs, has in 
this Cafe denied: us the Means of being 
complete Newtonians. She has here con 
fined us within the Bounds. of Probability. 
If the. attractive Force obferves va certain 
Law inthe Sun, Jupiter and Saturn ; why 
fhould not the fame Force obletive it here 
on our Earth? 

_ In this Point, anfwered. I, we bei no 
Reafon to complain ; we have no need of 
higher Mountains, and a different Contti- 
tution of Air, in the prefent Cafe. All 
© thefe Things, and the Defect of another 
Moon, are; as I before obferved, fupplied 
- by the Bodies which. fall upon the Surface | 
of the Earth. We may compare thefe 
Bodies to the Moon herfelf ; and thus in- 
ftead of Probability we. fhall have Evi- 
dence, and be even in this Point good 
Newtonians. 

It has been deduced from Obfervation, 
that if the Moon fhould lofe her Motion, 
and fall towards the Earth, that Force 
which would fet her a falling would be 
three thoufand fix hundred Times lefs than 
the Force which. makes Bodies fal} upon 
the Surface of the Earth. You fee how 
| well this agrees with our Principle. The 

BO Moon 
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Moon. is. diftant from the ‘Centre of the 
Earth (where the attractive Force chiefly 
refides) fixty Times as far asvthefe Bodies. 
The Square of fixty is 3600, the Attra&ti- 
on then of the Earth to the Moon ‘is dimi= 
nifhed in the fame Proportion as the Square 
of the Diftance is increafed ; and this is 
exactly agreeable to the eftablifhed Law in 
Jupiter, Saturn and the Sun. 

If the Moon fhould happen to fall upon 
the Earth, replied the Marchionefs, it 
would prefent a fine and agreeable Sight to 
the Newtonians : They would certainly 
have neither Curiofity, Eyes; nor Calcula- 
tions for any ‘Thing elfe. : 

This might very eafily happen, artt 
ed. I, if every Thing was Body, as the Car- 
tefians affirm; and thofe ancient Gauls, 
who were apprehenfive the Heavens might: 
one Day or other fall upon their Heads, 
would ‘have’ fome Reafon ‘to fear it in the 
Syftem of their own Des Cartes: For it has. 
been demonftrated that if this Planet was © 
to move in a Place abfolutely filled with 
Matter, without the leaft empty Space (let * 
this Magter be fuppofed ever fo fubtile, 
fluid and zetherial (her Motion from Weft 
to Fatt would be fo retarded, that it would. 

; foon 
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foon grow. weaker, and at»length totally’ 
fail. And thus yielding to the Force of 
Gravity, fhe would fall precipitately from 
Heaven to Earth, and we fhould no more’ 
_behold her that triform Goddefs we before 
admired, but.a Stranger banifhed from the 
moft fhining of her three Kingdoms, and no 
longer the Ornament, of Heaven. amid&t 
the friendly Silence of the Night. 

-The other Planets would undergo the 
fame Fate if they. moved. in.a, Plenum. 
Thefe would all, .fome fooner, and others 
later, fall into the Sun, and .fupply that 
Ammenfe Vulcano with a greater Quantity 
-of Matter. He would then reign the So- 
vereign, of a depopulated. Empire :, His 
animating Light would fhine in vain; not 
a fingle Planet would be left to partake his 
pleafing Influence, nor receive from. him 
the Seafons and. the Day ; for both the 
Comets and we with our Moon thould be 
ftifled in him, if we met withany Obftacle 
in our ztherial Road. ‘This. would. be a 
new Punifhment to an Age fruitful of 
Crimes, in the Syftem of that. Englifh 
Writer * who makes the glorious Body of 


* Mr. Savinden, in his Treatife Of the Nature and 
Place of Hell, 
the 
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the Sun the Manfion of Grief, and the Seat 
of eternal Defpair. 

‘Taffure you, for my Part; I thould be 
one of the firft, continued I, who would 
run to fee the Moon fall upon the Earth, 
What an agreeablé Spectacle would it be 
to fee, in Proportion as fhe approached 
to us, that Face, that Mouth and Nofe, — 
which we difcover in her rather by our 
imagination than our Eyes, gradually tran 
formed into great Mountains, Vallies, Plains 
“and the dike, which muft certainly fill 
the Vulgar with great Aftonifhment. Nay, 
even the Philofophers themfelves, who:can, 
never fuficiently  mafter thofe two great 
Enemies of ‘Reafon, Fancy and Préjudice,, 
could not helplooking on this Phenomenon 
with fome degree of Surprife. 

- As‘fhe approached ftill nearer, faid the 
Marchionefs, fhould not we defcry the 
Sighs of Lovers, Dedications to Princes, 
Courtiers Promifes, Vials filled with the 
Judgment of our Sages, and all the other. 
loft Things which Arigfo places there. è 

‘You have not. read the Plurality of 
Worlds, anfweredI, and therefore are not 
| capable ‘of feèing the greateft Curiofities'in 
that Planet; fince you are not yet'acquainted | 

with 
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| with the Force of a Why hot, which a 
ples the whole Univerfe. 3 

» But one Thing which I fhould take urea 
— Pleafure in obferving, if the Moon fhould 
really happen to fall, is, what Treatment 
the Earth siga igive the Moon in going 
to receive her. . 

What, replied the Pterchitordlty is it a 
Point of Ceremony eftablifhed among the 
Planets, that if a Satellite fhould fall upon 
It’s Primary; the latter muft go meet it and 
fhorten it’s Way? 

This Ceremony, anfwered I; is muda 
upon mutual and reciprocal Attraction. 
If the Earth attracts the Moon, why fhould 
not the Moon atttaét the Earth? The At 
traction which the Earth exèrcifes upon the 
Moon is lodgéd in that Matter of which 
the Earth is compofed; why then fhould 
not the Matter of which the Moon is com- 
pofed exércife it’s attractive Force upon thé 
Earth, fince all Matter is entirely the fame, 
and only differently modified in. different 
| Bodies? Befides Aétion, as the Philofo- 
phers exprefs it, is always equal to Re+ac- 
tion. Would to Heaven: this Truth were 
not reftrained to Philofophy alone. You 
cannot prefs this ‘Table with -your Finger, 
Bay but 
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but it will be equally repreffed by the Ta- | 
ble. Thus if two little’ Gondulas made of | 
€ork (in one of which is placed a Load- 
ftone, and in the other a Piece of Tron) are =| 
feta floating upon the Water near each | 
other, the Loadftone will run as faft to- 
wards the Iron, as the Iron does towards | 
the Loadftone ; and if either of them be | 
hindered, that left at Liberty will fpring | 
towards the other, which could not hap- 
pen unlefs the Iron attraéted the Loadftone, 
as much as the Loadftone itfelf does the 
Iron, or, in fhort, unlefs. their Attraction 
were reciprocal. 

I perceive, faid the Mirchionel what 
will be the Conclufion of all this. The 
Sun attracts the Planets, and confequently 
the Planets attract the Sun: The Secon- 
daries attract each other, are all attracted 
by the Sun, and all attract him. Does not 
this Multiplicity, this Chaos of Attractions, 
perplex not only. me but the Syftem itfelf 
too? 7 
_ No, Madam, anfwered I, it happens in 
this juft as in the new Geometry (of which 
I was fpeaking to you the other Day) in 
which all thofe innumerable Orders of in- 
finitely {mall Quantities, inftead of per- 

plexing, 


FR 
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plexing, render it more fubtile and perfe&. 


‘This mutual Attraction, ‘diffufed through’ 


the Univerfe and all it’s Parts, retains the 


wandering Planets in their Orbits, and 


connetts all Bodies, the Earth and us our- 
felves, by ftrong though invifible Ties, and: 
regulates and tempers every Motion i în fuch 


a Manner, that it’s Exiftence and irrefift- 
ible Laws are every Inftant apparent. 


~ In thinking on this reciprocal Attraétion, 


faid the Marchionefs, fomething comes in- 


to my Mind, which I dare not however 
propofe as an Objection to a Syftem which 


the Philofophers themfelves cannot venture 
“to oppofe. It appears tome, that if there 
really was fuch a mutual Attraction, we: 


muft fee the Effects of it in thofe Bodies 


| which furround us, if not every Inftant, at 


. leaft very often, juft as we difcover from 


their Gravity the Effects of that general 
Attraction which the Earth exercifes upon 
them. When any little light Body; as a Fea- 
ther for Inftance, be bikeed near a Palace, a: 
Hill, or any Thing whofe Attraction is 
very ftrong, why do we not fee it prefently 


| obey the Force which attracts i it: and move, | 
as it fhould do, towards the Palace or Hill: £ 


When 
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‘When our Mind is. poffefled bya very 
Pious Paffion, anfwered I, ‘what is: the 
Reafon we-do-not feel the weaker, unlefs it 
be that the ftrong Paffion attracts the whole. 
Soul, {o as not to fuffer the weaker to make 
any.Impreffion upon.it; and thus we be- 
come infenfible to. all the reft, which: are 
not in themfelves either. light or. weak ? 
The furious Paffion of -Phedra. for Hippo-: 
Jytus, in Racine, does not permit’ her to feel 
that ftrongeft: Paffion an the fair Sex, the: 
Defire of Beauty. Her Ornaments and. 
her whole Drefs are in that Diforder, which 
perhaps neither the Abfence nor Death of) 
— her Thefeus could ever have: esi in) 
them. 

I comprehend you, reni ‘the Marchi» 
onefs, notwithftanding your Method of 
explaining this Point by Parable. The 
very great. Attraction which Bodies feel. 
from the Earth, if I may ufe the Exprefii- 
on, render them infenfible to that of the 
other Bodies which furround then. 

Bodies, anfwered I, attra& only in Pro-’ 
portion to the Quantity of Matter they! 
contain, I make no Scruple of ufing ma | 
thematical Terms to you, for to ufe any 

I other 
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other would be an Affront to a Perfon who 
has given the Solutionrof a Problem, 

_ Thus.a, Ball of Gold, befides many other 
Advantages, ‘has a greater attraétive Power. 
than that of Wood, becaufe it has a greater 


Weight; and if the firft be a hundred. 


Times» heavier than the laft, that is, if it 
contains a hundred Times greater Quantity 


of. Matter, it will have it’s attractive Pow-. 


er a hundred Times, ftronger. Now. the. 


Attraction, of this great Ball upon which 


we ftand is diffufed on all Sides, and draws 
every Thing to it with an. immenfe Force, 


and by that Means.hinders us from per- 
-ceiving the Effects of that particular Force, 


which the little Balls by. which we are fur- 
rounded exercife upon each other. A 


_ Globe of the fame Denfity with the Earth, - 
_ and of a Foot Diameter, attracts any little 
— Body placed near. it’s Superficies, twenty 
Million Times lefs than the Earth does. 
| The Attraction of the higheft Mountains, 


as that of Pike Teuerif; Ararat, or even, 


the Apennine, notwithitanding the pom-. 
| pous Defcription made of it, is abfolutely 


imperceptible. But it is not fo with the 


Effects of the Lunar Attraction upon this 


 valt Colle&ion of Waters, that fome Phi- 


lofopher 


% LI PI 
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lofopher made the firft Principle of Things, 
which by the eafy Method of Navigation 
joins the moft diftant Countries, and. tran- 
fports to us from another World thofe- 
Balms and Aromatics, which feafon the’ 
European Entertainments. | 
» You: feem, replied:the.Marchionefs, to 
have a very lively Senfe of our Obligations ’ 
to the Ocean, and the-Advantages we re- 
ceive from it.. But-has not the Philofo- 
pher, amidft thefe Entertainments, forgot i 
the Attra&ion of the Moon ?. 

The Ocean, anfwered I, every Day 
fhews us the Effects of this Attraction, 
which extends it's Empire throughout all 
Nature.- The ebbing and flowing of the 
Sea, a Phenomenon, which, in the moft 
polifhed Age of Greece, Alexander the 
Great took as a Mark of the divine Dif- 
pleafure againft him; and with which the — 
. Romans in the Golden Age of Falius 
Cefar were but very little acquainted, is 
only a Confequence of that Attraétion the 
Moon exercifes upon the fluid and yielding 
Part cf our Globe. Chapelle in his cele-. 
brated Voyage, that Model of polite and’ 
agreeable Wit, believed that no one but a‘ 
Water-God could penetrate into it’s Caufe. + 
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This God relates to him, that when Nep- 
see was made Governor of the Sea, the Ri- 


-vers went to congratulate him. The Garonne 


upon this Occafion retained fomething of 
the haughty Temper of his Country, and 
his Compliments were not fo fubmiffive as 
was neceffary in addreffing that Power, who 
raifes the Tempeft by a fingle' Nod, and 
with an I wilJ/—filences them to a profound 


Calm. The Punifhment, which thisarro- 
| gant River received for his Crime, was to 
_ be repelled twice a Day back to his Source. 


All the Rivers which flow twice a Day into 
the Ocean undergo the fame Fate. 
But why, anfwered the Marchionefs, 


| fhould the other Rivers who were not guil- 


ty of this Gafcon Behaviour, fuffer the 


. fame Punifhment asthe Garonne ? If it was 
permitted to make Objections to fuperior 


A) 


| Powers, I would humbly. propofe this to 


Chapelle’s Neptune. 


_ x. Youmay make Objetions equally patie 
_anfwered I, toall the human Syftems that 
_ have been made to explain this Phaenome= 


non.. Some affirmed the Refpiration of 
this vaft Animal the Earth and the Sea to 


be the Reafon of it, others a great Gulf ini 


the Northern Ocean near Norway called the: 
Vo, II. I Navel 


170 Sirlsaac NewTon’s Theory 1 


Navel of ‘the Sea, which emits a vaft 


Quantity of Water and afterwards fwal- 
lows it up again, a moft fatal Circum. 
{tance both for the Fifhes and Philofophy, 
which have the Misfortune ito -be. plunged 
in it’s Deeps. The ancient Chinefes who 
fuppofed their little Country of four Leagues 
Extent, ‘to be the Univerfe itfelf, ‘afferted 
that two great Nations defcended froma 
certain Princefs, the one inhabiting» the 
Mountains, and the other the Sea Shore, 
had frequent Wars with each other,and this 
was the Reafon ‘of the Flux and Reflux, 
according as either of the Combatants was 
drove back towards the Mountains or-the 


Sea. Such perhaps wasthe Infancy of Phi+ | 


lofophy among all, even the moft fagacious 
People. The Explication of Des Cartes, 
which was produced in a later Age of the 
World, is ingenious enough to-render it 
agreeable, but not accurate enough to be 


true. The fame ZEng4/h Philofopher, who — 


caft an impenetrable Obfcurity over Vifion, 
by involving it in'his contractile and ex- 


panfive Forces, has endeavoured to involve | 


this Phenomenon alfo in the fame unintel- | 
ligible Terms. This gloomy Fancy dif 
fufed itfelf like an univerfal Contagion over | 

- the | 
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the whole Face, of Things, and -infeéted 
the whole Syftem: of Natura! Philofophy. 
According:to his Opinion, ‘the moft fimplé 
and evident Method: of explaining ‘the 
‘Tides, is° by afcribing their Caufe «to the 
contractive Forces of the Earth and Moon, 
by which the one raifes and the other depref* 
fes the Water. ‘To thefe he unites the ex- 
panfive Force of the Sun, which, though 
always contrary to the contrattive, yet ups 
on this Occafion muft -a& in Concert with 


that. of the Moon. Thefe unintelligible 


Terms, which have not fo much as the 


_ Fafhion to fupport them, can imply ‘nce 


— thing in the Author:but ;a vehement and 


_ main ‘Defire of giving his‘Name toa new 
nti of Errors. 


*Thefe Philofophers, faid fhe, appear 6 


| me the Priefts of Chapelle’s Divinity= 
| ‘Their Explications ‘at ‘once difcover: both 
the T emerity and PROSS of their sn 


ane 

“Ours, anfwered I, balia Delight in Dif: 
ai and™comes off in Triumph; ‘a- 
| midft‘che Thorns‘we are fure at leat to 
| meet with °Rofes.: That Portioti ‘of ‘the 
Water: ‘immediately under the Moon and 
— tiearelt to hery’ mutt: be more ftrongly at 


% 
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tracted than the reft which the looks ob- 
liquely on, and which is at the greatelt 


Diftance from her. The Ocean then muft — 


flow together from all Parts, and be heap- 
ed: into a Mountain of Waters, whofe 


Summit will be under the Moon herfelf. | 


The Earth itfelf is a little attracted by the 
Moon, but that Part of the Water which 
is directly oppofite to the Part under the 
Moon. is Jeaft attracted, becaufe ’ tis at the 


‘greateft. Diftanee. This Part then will be 


as it were forfaken by ‘the Earth, which a 


little follows the Attra&ion of the Moon, — 


and will there form the Summit of another 
watry. Mountain; and thus there will be 
| two, the, one totally oppofite to the other. 
The Ocean then muft fwell, and in fome 
Meafure lengthen itfelf in that Part where 


the Moon is, and in the Part oppofite to | 


her, and thus from the Figure of an Apple 
be changed to that of.a Lemon, whofe 


Extremities will always follow the Moon in | 
her diurnal Courfe; fo that the Water at § 
one Time.will be depreffed, and at another 
raifed, both in the fame Place. . In every . 


Ter tof the Ocean there. will be two Tides, j 


: UDG: the Time which the Moon employs | 
in returning to the fame.Poing of the Her 1 


vens. 


gi 
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vers. When the is at the Meridian the 
Waters mutt be raifed, and when the fets, 
depreffed ; another Elevation, when fhe is: 
at the Meridian of the Antipodes, and an- 
other Depreffion when fhe rifes. All this 
mutt unavoidably happen if the whole 
Earth was covered with deep Waters, and 
they immediately obeyed the attractive 
Force of the Moon. But becaufe there is 
fome Time neceffary for the accumulating. 
: the Waters, and their Courfe is interrupted 
by Shores, Straights, IMands, and the like, 
there are fome Irregularities in the Tides. 
Thefe Irregularities however are not {0 
| great, but twice in every twenty-five Hours, 
| (which 1 is nearly the Time that the Moon 
employs in her Return to the Meridian) we 
fee the Veffels laden with the Riches of the 
| Univerfe go up with the Tide along the 
~ Silver Waves of the Thames, and twice. 
. defcend with the Reflux to go in Queft of 
new Treafures. And this Advantage, which 
| in the Syftem of Chapelle was inflicted as a 
. Punifhment, all the Rivers which flow into 
the Ocean enjoy. 
~ Have our Mediterranean Rivers, faid the 
| Marchionefs, ever offended the Moon, that 
7 they are not fuffered to enjoy the fame Ad- 
I 3 vantage? 
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vantage? Perhaps they have affronted' her 
as the Garonne did Neptune. | 

“The Straight, anfwered I, by which the 
Mediteranean has a Communication with 
the Ocean, is too narrow for fo great a Sea, 
and is difadvantageoufly Gituated, (fince it 
looks towards the Weft) to receive the 
| great Flood of the Ocean that follows the 
Moon from Eaft to Weft.” ‘On the other 
Hand the Tide, which i is formed in the 
Mediteranean itfelf, is too much interrupted 
with Iflands, Shores and Straights, for the 
Flux and Reflux to be very confiderable. 
In the Adriatic, on the contrary, it is more 
fenfible than in any other Place; becaufe 
the Sea is very narrow, juft as'the Motion 
of a River is moft apparent and feems moft 
rapid when confined between the Arches | 
of a Bridge. In our fine City founded by ‘ 
‘the Gods upon the Ocean, the Viciffitudés 
of the Flux and Reflux carry the fluctuat- 
ing Gondolas from one Side to another, — 
while the Gondolier fits at his Eafe and 
finging to the agreeable Light of the 
“Moon, teaches the Sea Nymphs the Bight 
of Erminia, or ‘Rinaldo’ s Love. 

“Phe Changes ‘of the Tides ‘are ftill' 168 
‘perceptible i in the Baltic Sca, the Mediterra- 
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nean of the North; for this Sea bordering 
upon the frozen Regions of the Pole, and 
very diftant from the Courfe of the Moon, 
feems more adapted to Ice and Rocks, than 
to Warmth and Attraction. 

* In the Shores of the Southern: and Ori- 
ental Oceans, to Fapan and China, the Tide 
is very confiderable by Reafon of the Ex- 
tent of the Seas ; and in our Ocean it’s Ef. 
fects are incredibly prodigious. There are | 
Coafts near Dunkirk, where the Sea draws 
back for the Space of feveral Miles, and 
afterwards on a fudden returns and over- 
flows the fame Space again, alternately co- 


- wering and difclofing thofe Sands fo very 


fufpicious to Sailors, not without fometimes 
difturbing the Ladies in that Country, who 
‘venture to walk upon the Margin of the 
Sea, whofe very Shores are faithlefs and 
deceitful. Thefe are a Sort of natural Sea 


Fights, where at fome Parts in the Day 


— 


two Armies may engage on dry Land, and 
at others, two Fleets, at leaft fuch as thofe 
of the Ancients were. In fome Rivers the 
. Tide rifesto more than fifty Foot high, 
efpecially if the Sun and Moon a& in Con-. 
-junétion to render the Flood confiderable, 
x Mough: the Moon may be regarded as Hat: 
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prefs of the Ocean, the Sun however has — 
his Share in it. Notwithftanding he is ata 
greater Diftance from the Earth than the 
Moon is, yet in Return he is fo much. 
greater, that ’tis not proper he fhould re- 
main idle, but lend his Part to the Pro- 
du&ion. of the Tides. ‘The reft of the 
heavenly Bodies have no fenfible Influence 
in this Cafe, the vaft Diftance they are fe- 
parated from ws renders them too fmall- 
When the Moon is in her Quadratures, the 
Tides are lefs than at any other Times in. 
the Month. The Reafon of this is, be- 
caufe the attractive Forces of the Sun and 
Moon crofling each other, are as contrary. 
as is poffible to the fwelling of the Sea in. 
the fame Situation. | 
On the other Hand, when the Moon is 
new or full, fhe is in the fame direct Line. 
with the Sun in refpe& to the Earth, their 
Forces are united, and then the Tides are 
higheft. It is to be obferved however, 
that the Motion begun in the Waters and 
retained for fome Time within them, muft. 
be fome Days after the new or full Moon, - 
before it produces the greateft raifing of the 
Sea. So in Summer, the Heat of Mid- 
day that remains in the Air, being added 
113 fe to 
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to the following Heat, lefs intenfe in itfelf, 
is the Reafon why we have not fo great 
need of the Affiftance of the Fan to fupply 
us with frefh Air at Noon itfelf; as we have 
fome Hours after. The greateft of all the © 
Tides happens at the new or full Moon of 
the Equinoxes ; for befides the Conjunction’ 
of the Solar and Lunar Force, the Waters 
in this Cafe acquire a greater Agitation ; 
but becaufe the Sun: (notwithftanding our 
freezing) is nearer to the Earth in Winter 
than in Summer, thefe great Tides do not 
happen at the precife ‘Time of the Equi- 
noxes, but a little before the Vernal, and. 
fomething later than the Autumnal, thats 


is, in the Month of Fedruary and Of&oder. 


In Mercury, Venus, and Mars, the ‘Tides 
are governed by the Sun. alone, though. 


‘ they mu be almoft infenfible i in Mars, be~: 


caufe that. Planet is at fo great a Diftance 


— from him, In Jupiter and Saturn the Di. 


ftance from the Sun is.fo very. great, that 


© he can have abfolutely no Influence over 
| the Tides, They will confound: each other 


| according to the Caprice of the Satellites, . 
| the great Number of. which will render» 


them” very. ‘irregular. If we knew the» 
Tipe of Saturn’s Rotation as we do that 


Is of 


158 Sir Isaac Newrown?s Theory 
of Jupiter’s, and were. as well acquainted 
with: the Geography of ‘both, and the 
Quantity: of Matter contained in their 
Moons, as we are with their Diftances and 
Revolutions, we might conjecturethe Quan 
tity and Period of their: Tides, and fend 
‘Tables of them to their Pilots. Thus are 
we again tranfported by Attraction into 
Heaven, to valt'and'remote Worlds where 
this powerful: Quality holds it’s aol con- 
he and manifeft Seat. | 
By the Help of this, replied the Mar- 
clic we can travel thoufands of Miles 
in an Inftant, and are well recompenfed by 
innumerable great and fhining Truths. 
A French Author, I anfwered, a zealous 
Propagator of this Syftem, like us tran- 
fported: by Attraction to thefe diftant 
Worlds, thinks with great Probability, that 
the Moons of Jupiter and Saturn'as well as 
ours had once been Comets, which paffing 
near ‘enough to thefe Planets to remain 
confined within the Sphere of their At- 
. traction, were conftrained to revolve round 
them, and thus degraded from the Rank 
of primary to that of fecondary Planets. 
Saturn has obtained fo advantageous a Si- 
tuation, as to make him the moft happy. 
in 
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in the Number of his Conquefts. For the 
fame Reafon he was able to acquire a fine 
Ring that incompaffes his Body, and which 
was formerly a Comet that unhappily paff- 
ed too near him. 

- This Saturn, replied the Marchionefs, 
muft be very terrible to the Comets that 
‘approach a little too clofe to him. He muft 
be the fame to them as the Cabo tormentofo, 
to which Avarice afterwards gave the Name 
of Good Hope was to the Portugueze. It 
mutt, I fancy; have been a very agreeable 
Sight to fee Saturn, at once adorn and en- 
rich himfelf with: a fplendid Ring, while 
the poor Comet was forced to purfue it’s 
Journey, fpoiled of the Honour: of ‘it’s 
fhining Train. 

He robbed it of nothing, anfwered I, 
but what it enjoyed at another’s: Expence, 


| -according to: the Suppofition of another 


French Author, who affures us that the 
Comet in: croffing the Atmofphere of the 
Sun, had from thence ftolen it’s Tail. Bue 
the Newtonian Opinion is, that, the Tails 
of Comets are formed and compofed of cer- 
tain Vapours arifing from the Comets them; 
felves when they are near the Sun, * 
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Ts it not a very great’ Advantage, re- 
plied the Marchionefs, to be poffeffed of a 
Syftem that fupplies even the Imagination: 
with the moft pleafing ‘Amufement; by” 
thofe ftrange and furprifing Events which 
it renders poffible ? 

And all this, anfwered I, only by the 
Ferce that among us pri a Stone fall to 
the Earth. 

‘This Attrattion) f faid ne appears to be 
the fame in the Hand’ of Nature, as the 
Subject of a Compofition in that of a fkil- 
ful Mufician. Be it never fo fimple, yet 
when he undertakes it he will diverfify it 
a thoufand Ways, and make it appear eve- 
ry Moment new; in fhort, he will find’ 
enough in it to form the moft harmonious 
Concert in the World. | 

Nature, continued I, wants no other 
Subject at once to regulate and vary thofe 
innumerable and vaft planetary Syftems, 
which probably revolve round the fixed 
Stars, thofe luminous and attractive Suns 
that chear the Night, and which we de~ 
bafe by giving them the Names of our mi- 
ferable Heroes. 

But why fhould thefe Heroes, faid thie 1 
Marchionefs, remain unmoved and fixt? 

| | Ici 
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If they have a mutual perio how 
comes it to pafs that they do not approach 
each. other, and run all together? You 
have perhaps fome other Parable ready, - 
which only waited till 1 fhould propofe a 
Difficulty. 

No, Madam, anfwered I, unlefs you take 
it for a Parable when I tell. you that this 
would exactly happen, if the Number of 
thofe Suns was not infinite. ‘Thofe which 
are upon the Superficies of this immenfe 
Sphere of Suns, would be united to thofe. 
next them, becaufe they would not have 
any Thing to attract them a contrary Way, 
and by that Means keep them in their Or-_ 
bits. And thus thefe fucceffively running 
into thofe next them, and thefe Jaft into. 
others, they would be all heaped together.. 
By this Means in alittle Time, there would 
be in the whole Univerfe only one. Sun of 
an enormous Size. But what is the Num- 
ber of thefe Suns? What are the Limits of 
their Sphere? Is not the Centre of it 
throughout, and the Circumference in no . 
Place è The Difficulty you..have moved 
would be alone fufficient to induce us. to 
multiply the Stars ad infinitum, even if we 

had not a thoufand Reafons befides. 
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I am quite loft, replied the Marchionefs, 
in this Infinity of Suns and. planetary 
Worlds ; pray let us return to ourown. 
We are poffeffed of a Syftem capable of _ 
diverfifying it to Infinity, if we were fo 
fond of Infinity as todefire it. 
» And a Syftem, anfwered I, which pre- 
dicts and gives a Reafon for the very fmall- 
eft Irregularities that can happen.’ After. 
Attraction and it’s Laws were eftablifhed, 
how fublime a Geometry was requifite to 
find out what Path the Planets muft keep 
in the Spaces of Heaven, and how much 
more fublime ftill, to forefee exactly how 
much they would deviate from ‘that Path, 
in the Conftitution of ‘the prefent Syftem ? 
The Vaftnefs of the Obje& renders general 
Rules difficult, and the Nicenefs of the 
Variations renders any Exceptions ftill more 
difficult.. The Sun who was efteemed im- 
moveable in the Centre of the Syftem, and 
imagined himfelf exempt from any Irre- 
gularity, is found however to be fubje& 
to it; for the Attraction between Bodies:is 
always mutual, and every Caufe muft have 
a correfpondent Effect proportioned to “it’s 
Activity. As the Planets and Sun recipro= 
cally attract each other, he mutt be fenfible 
of 
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of their Force; fo that to’ fpeak with the 
utmoft Rigour, he continually changes his, 
as they vary, their Situation with Refpe& 
to him. 

. After all our acetalanions then, replied 
da Marchionefs, to prove the Immovea- 
bility of the Sun; we are at laft reduced to 
make him move again. Had it. not. been. 
better, continued fhe, with a certain mali» 
cious Smile, to adhere to the. common O. 
pinion without. giving ourfelves all this 
Trouble ?. Do not you act like thofe Per- 
fons, who. after employing their. Reafon to 
diveft, themfelves of popular Prejudices, 
are afterwards obliged to. have Recourfe to 
the fame Reafon to refume them, if they 
have an Inclination to live and converfe 
with their Fellow Mortals? 

Our Cafe, anfwered I, is extremely dif 
Satin: ~The Queftion ‘then was to make 
the Sun revolve about the Earth with fuch 
a Motion, as. to run a Million anda half 
of Miles in one Day. But at prefent, the . 
| Farth herfelf continues to revolve about 
| the Sun, and he has no other Employment 
than to approach or recede a little fome- 

| times towards one, and fometimes towards 
| another Side of the common Centre of the 
4 whole 
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whole Syftem. © This Motion is infenfible 
in Aftronomy, and in Fa& is'only a mathe- 
matical Subtilty, with whieh I thought 
myfelf obliged to make you acquainted. ‘If 
the Planets were/all on’one Side, you are” 
fenfible that their united Forces muft act 
upon him with the greateft poffible Strength, 
in Order. to draw him back to themfelves, 
and make. him recede from the Centre of 
the Syftem :, They would not however at- 
tract him, confidering the Enormity of his 
Bulk, any more than one of his Diameters. 

I am very willingly convineed of my 
Error, faid fhe. The Sun, who, notwith- 
ftanding his vaft Size, is fubje& to the ge-- 
neral Force af Gravity, may ferve for an 
Example to great Kings, whom neither the 
Extent of their Fortune, nor the Superi- pi 
ority of their Station, can evér exempt _ na 
from an, Obfervation of the ee Laws” 
of. Humanity. pT i , 

Our Moon, continued I. is. at prefent. | 
fubjected by Attraction, to the minuteft 
and. moft exa& Calculations’ of Aftrono- |, 
mers, Her very Isregulatities, Her Ca-!° 
prices are reduced: to certain and conftant | i 
Rules. . Comets, thofe Enemies of Syftems, | 
who made ftill greater Refiftance‘to: the 

ajjjoz01 Power 
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Power of Numbers than the Moon herfelfy 
are at Length obliged to revolve about the. 
Sun. And though their Orbits are much: 
more oblong than thofe of the Planets, yet 
they obferve exactly the fame Laws. By 
Obfervations made upon their Appearances, 


Philofophers have affigned what Orbits the: 


Comets muft run in this Syftem, and thefe' - 
in Fact are the Orbits'which: they really 
have run, almoft with the fame Exa&nefs 


- as the other Planets, notwithftanding the 


imperfect Obfervations left us by the An- 
cients concerning Comets, - the Moderns. 


_ have ventured to predict the Return of 


fome of them, in the fame Manner as they - 
do Eclipfes.. And indeed, what is there 
which this Syftem might not authorize? A 
Titian could eafily judge of a Picture from 


| a rough Draught. The Prophecy of that 


Ancient. is now. fully accomplifhed, who 


even in his Time forefaw that Pofterity 


would calculate the Periods and predi& the 


Returns of thefe Bodies, thefe eternal Mo- 


- muments of the Ignorance and Weaknefs . 


“of human Nature, ..It is expeéted that the 


Comet which appeared in 1658, will re- 
turn twenty three Years hence, and I hope 
we may flatter ourfelves we fhall obferve it 

together, 


Be 
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together, you ftill young, and I not very 
old. You fhall be the Urania to give a: 
right Direction:to my Telefcope. 

What a Viciffitude of Things, replied’ 
the Marchionefs, is there in this Syftem:® 
I am metamorphofed into a Urania, and 
fuppofed to be young at a Time when it 
becomes unpolite to. talk. about Years, and: 
the Non-appearance of a Comet rendered: — 
more fatal than it’s Appearance ! | 
© It will appear too foon, anfwered I, to 
put usin Remembrance of our ai Times 
and our Attraction. 

‘In this Cafe, replied fhe, we may ex- 
prefs ourfelves contrary to the common 
faying, Mori 


°Tis RARO makes a Bleffing dear. 


bits the prefent Eftablifhment of Rules 
in Aftronomy, it is a great Happinefs to 

underftand it thoroughly, as it’s Profeffors 
need not fear to expect any Thing in vain, 
and how great a Pleafure do they owe to 
this Syftem, which gives them a full Pow- 
er over every thing in that Heaven, which 
hie is ome of their i it Air ssh 


“Nothing | 
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«Nothing, anfwered I, was a greater Cu- 
riofity to Aftronomers, or more’ glorious 
for the Newtonian Syftem, than the Con- 
jun&ion of Jupiter and Saturn, which hap- 
pened in the Beginning of the prefent Age, 
an Age fo fertile in the moft furprifing 
Events. Thefe two great Planets were to 
approach each other, which the vaft Extent 
of their Orbits, and the Time employed in. 
defcribing thofe Orbits, had not very often 
fuffered: them to do. If it ever could be 
. hoped to fee the Effects of this mutual At- 
traction in the Difturbance and Alterations. 
_ in the Motions of the Planets, it was upon 
this Occafion, when the two moft power- 
erful in the whole folar Syftem approached. — 
each other, at a Diftance however of three 
hundred and fifty Million of Miles. This 
© was an Obfervation in great, as decifive. 
for the «Newtonian celeftial Syftem, as the 
Experiments of refracting the coloured 
Rays with a fecond Prifm, (in Order ta 
prove whether Colour was a Modification 
of Light or:no) was in little. The Curi- 
_ Ofity in this Affair was fo much the greater, 
becaufe the Newtonian Syftem was then in 
it’s Infancy, and Time which gives:Strength 
to Vienne and. in which Error vanifhes 
po away, 
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away, had not yet decided any Thing to 
the World it it’s Favour. The Diftur- 
bance which Jupiter, the greateft of all 
| the Planets occafioned in the Motions of 
Saturn, and that which this Planet recipro- 
cally exercifed upon the Satellites of Jupi- 
ter, were fo confiderable, that they could 
not efcape the Obfervations and Teftimony_ 
of Aftronomers, even thofe who were the 
leaft inclined to adopt the Syftem, whom a 
Difference of Opinion from the Wagers’ 
held againit it, might eafily induce to re- 
gard this Phenomenon in a very fuperficial 
Manner. And Sir //aac Newton had the 
Confolation of dragging out of the Mouth, 
I may fay of his very Enemies, a ftrong” 
and -folemn Confirmation of his Syftem. 
What are the Triumphs of the Cefers and’ 
Alexanders (thofe miferable ‘Conquerors 
who overturned two Particles ‘of this’ 
Globe) when compared to the philofophi-' 
cal Triumph of him, who firft difcovered 
the vaft Extent of the Univerfe. i 
Aftronomy, faid the Marchionefs, has 
by this Triumph amply rewarded Sir Jar 
Newton for defending it fo well in the AR 
fair of total Eclipfes. This mutual Afift- 
ance, this Commerce, if I may ufe the 
Expreflion 
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Expreffion of Truth, muft certainly be a 
very great Honour to the Sciences, | 
‘This Commerce, anfwered I, was never 
more evidently feen than in Attra&ion. 
We may affirm that every Science with a 
Sort of Emulation contributes to confirm 
this Truth, juft as the whole World an- 
ciently did to the Grandeur of Rome. Tho' 
I told you that the Effects of Attraction 
are more remarkable in the Heavens. than 
any where elie, yet it is alfo very evident 
In all Natural Philofophy, Hydroftatics, Che- 
mifiry and Anatomy itfelf. Mr. Mufcem- 
_ brook (who even in Philofophy prefents the 
| Character. of a true Republican). confeffes 
with. that Freedom that becomes a Mem- 
ber of the Belgic State, that for the Space 
of many Years fpent in the greatelt Va- 
rlety.of Experiments, he has. obferved in 
fall Bodies. certain Motions and Effects, 
| which could not be explained or underftood 
by. Means of the external Preffure of any. 
~ ambient Fluid: But that Nature proclaims 
aloud a Law infufed in Bodies, by which 
| | they are. attracted without a Dependance, 
| upon Impulfion, Chemical Fermentations, 
| the Hardnefs of Bodies, the round Figure. 
of PIR of Water, and of. the Ear th, ite. 
felf, 
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felf, the Separation of the Juices in the 
human Body, the Suction of Water by 
Spunges; it’s Afcent in.thofe Tubes, which 
from their extreme Smallnefs are called: Ca- 
pillary;-and a thoufand other Things, .arè 
qnconteftable Arguments for this Attracti- 
on. I believe, that after fo many repeat- 
ed Proofs; you will: permit mesto introduce 


it. triumphantly into Opies, im Order to , 


explain the Effects:which depend ‘on this 
mutual Attraction between Light and 
| Bodies. 

It would be very extraordinary, faid the, 
if I fhould refufe to admit the mutual At- 
traction of ‘Light and Bodies, after I have 
feen the Sun and Saturn attract: na other 
at fo enormous’a Diftance. 


Not to fay any Thing more of. Diffraè- — 
tion, anfwered I, is not Refraction an Ef 
fe& of this attractive Power? Does it not — 


arife from/hence, that the Mediums through 


which the Light paffes, are indued with 


this Force in a greater or lefs Degree, ac- 


cording to the greater or lefs Denfity of the | 
Medium wanting, and-won’t this Force be _ 


fuperior to Gravitation? Otherwife the im? 


menfe Force of theEarth which attracts every” 3 
Thing to herfelf, would render it impoffible 


I for 


Beans a 


“of Lieut and Corours. 19% 
for any Prifm, if it were as bigas Pike Ti. 
weriff, to attract the fmalleft Ray of Light. 

While the Light ‘paffes through ‘the 
fame Medium, becaufe it is equally at- 
tracted on all Sides, it will not decline to 
any, but move forward according to that 
Direction it received from the Sun or any 
other luminous Body: If in it’s Way it 
meets with another Medium of a’ greater 
Force (fuch as Glafs for Example compared 
to Air) muft it not decline towards this 
Medium and immerfe into it, approaching 
more or lefs to a Perpendicular as the At- 
traction of the new Medium is more or lefs 


"powerful? In going: out of Glafs into Air, 


the Light is again attracted by the Air and 
the Glafs, but becaufe the Force of the 
Glafs is greater’ than that of the Air, the 
Light will remain behind the Surface of 


| the Glafs. from-whence: it goes out, or be- 
. hind that. of the Air into which it enters, 


and which immediately touches the Gla’ 


itfelf.. Thus you fee how eafily by the 


help of Attrattion is explained a Phenc- 


| menon, which Des Cartes could not account 


_ for, unlefs by. fuppofing that. Light could 
| with greater Facility pafs through denfe 


than rare Mediums; «which is in other 


i 


Words 
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Words faying, that what makes the great: 
eft Refiftance to all other Bodies, muft by 
fome other Privilege of which I am igno- 
rant, make the leaft Refiftance to this.., It 
is forprifing. to fee how.all that Experiments 
. «have difcovered to happen.in Refraftions, 
are geometrically deduced from: this Ex- 
plication of the Newronian Philofophy. 

To me, replied the Marchionefs, who 
can’t enter into the Sanctuary of Geome- 
try, it feems a fufficient Proof that as the 
attractive Force is greater in Proportion to — 
the Denfity of the Medium, the Refracti- 
on in that Cafe muft be proportionably | 
greater. 

The Dutch, anfwered I, have found ‘it 
to be much greater in Nova Zembla, than 
here among us. The Air is extremely cold, 
and confequently denfe in this Country, the 
Habitation of white Bears, and fome Eu- 
ropeans, the miferable Victims of the A- 
varice or Curiofity of their Species. By 
the Help of this very great Refraction they — 
had the Pleafure of being recreated with 
the Sight of the Sun after his long Ab- 
fence, many Days before the Science of | 
| Cofmography had allowed. that he could 
“appear, and the Denfity of the Air, which 
I generally — 
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generally oppreffes and damps the Spirits, 
ferved în this Retreat of Mifery and Dark- 
nefs to revive their Imagination by a pre- 

mature Return of unexpected Light. 
© We may at prefent hope for more exact 
Obfervations upon the Denfity of the ‘Air, 
and the Refractions of this. Climate, which 
have never yet been examined by philofo- 
phical Eyes. A learned Company is now. 
fetting Sail from France to the Borbnic 
Gulph, and another to Peru, in order by 
their united. Obfervations to determine, if 
poffible, the true Figure of the Earth, and 
_ animated by the Love of Science, have the 
Refolution to change the Gardens and the de- 
lightfulSeatsofPleafure in their ownCountry, 
for the frozen Rocks and Deferts of Lapland. 
«In North America the Colds are incompa- 
rably more fharp than in Europe, at the fame 3 
Diftance from the Pole. There are in thofe 
Seas Mountains of Ice of the fame Date per- 
_ hapsasthe World, among which are fome- 
times found Ships at full Sail as motionlefs 
as upon dry Land. | Re; 
Dottor Halley, whom the Engh/ Nation 
| regards with the higheft Refpect as the 
Friend and Companion of Sir Jfaac New- 
i” and whofe Thoughts are employed on 
Vor. IL. K ng 
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no Objeéts that. are little or trifling, believes 
that thefe Countries were: once, perhaps: 
nearer the Pole, than they at prefent .are; 
that a Comet by, giving a Shock to the 
Earth altered their Situation, and by this 
Means fet. them, at a greater. Diftance.: 
But that. notwithftanding this, the great 
Magazine of Ice formed before this terrible 
Shock ftill remains.; nor-has- the Heat of 
following Ages ever been able to melt it. 
Hence. proceed. the. fharp Colds anda. 
ftronger Refraction caufed by them. Cer- | 
tain Engh/b. Sailors, who above a Century 
ago endeavoured without, Succefs to find 
in; North: America a-Paffage to the Southern: 
Sea, .; were obliged .to fpend the Winter in! 
an, Iftand very little more North than Lon 
don... Every Thing there was transformed 
to Tee, :the..Eoufe they had built, the Sea, 
the, Shipp and: -even themfelves,, They, were: — 
obligegenaur the moft fpirituousWine with — 
atchet, and the Refra¢tion was fo Rrongug . 
i they obferved the rifing Moon of an. 
oval Figure extremely long, and the Sun 
when at the Horizon. to be twice .as. big in, 
Breadel 1.as in Length. The Air was come 
| times fo. very, clear. .in the:Depth; of that» 
fevere Winter, that, they difcovered more. 
2 4 Stars è 


i 
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Stars by two Thirds than are ufually feen; 
and the Milky Way appeared evidently to 
the naked Eye a Collection of Stars. Thus 


in thefe Countries there would have been 


no need of a Democritus to conjecture it 
among the Dreams of the ancient Philo- 
fophers, nor a Galileo to verify it by the 
Affiftance of the Telefcope, | 

From a great Number of Experiments 


| made in England, it evidently appears, that 


the refractive Power of the Air increafes in 
Proportion to it’s Denfity, which is ‘true 
likewife in other Mediums which refra& the 
Light, but however with fome Exceptions. 


| Air, Water and Glafs fenfibly obferve this 


Proportion. But oleaginous and fulphure- 
ous Liquors, and which confequently are 
combuftible, have a greater Refraction than 
Liquors of another Nature, even if they 
are more denfe. Oil which is lefs: denfe 
than Water, as appears’ by it’s fwimming’ 
upon it, has however a canti Force: in 
refracting the Light. 

Alas! interrupted’ the Marchionefs, I 
am ‘a great Enemy to Exceptions, and T 
have a moft mortal Averfion to the du¢ in 


Converfation. Every one who takes it in- 


to his Head to. rail againft our Sex before 
| K 2 | our 
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our in Faces, will doubtlefs except, with 
onftrained éut,. her who: has the Misfor- 
tune to be prefent. Satire, fo agreeable to 
the Malignity of our Mind, becomes cold 
with thefe Exceptions, our Self-love.is not 
fufficiently. flattered, and Truth lofes too 
much when it becomes lefs general. 
Exceptions of this Sort, anfwered I, are 
properly only new Truths which arife from 
the Difcovery of many Caufes, which join- 
ed together generally concur to produce a 
certain Effect. This greater Refraétion in 
a lefs denfe Medium, arifes from another 
particular Correfpondence between. thefe 
Liquors and. Light.. It acts. more upon 
them than upon. any other Sort, by. agi- 
tating, warming, and inflaming them 
more. eafily. It is jutt then, on the other 
Hand, that; thefe in Return fhould a& 
more upon the Light than other Mediums 


do, by. breaking and _refraéting. it inva 
greater Degree. May we. not conclude 


from hence, that this. Force refides chiefly: 
in the fulphureous Parts of Bodies ?. For 


| this; Reafon boiling Water, in which thefe 


Parts are. more difengaged,, has. a. greater 
refractive Force: than cold. Water..In gene- 
ral, Warmth and Raping augment the at- 

tractive 
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traétive Force which is in Bodies, or make 
itappear in a particular Manner. | Amber, 
all Sorts of pellucid Gems, Glafs, Hair, 
and many other Things when they are 
rubbed, difcover the Force called Eleétri- 
cal, and which is communicated to other 
Bodies, carried to incredible Diftances, and 
whofe Effects are furprifing beyond all Be- - 
lief. If a Tube of Glafs’ be rubbed till it 
gets hot, ‘it. will attra& light ‘Bodies, as 
Leaves of Gold or Cotton, and afterwards — 
drive them at a Diftance: It will raife a 
Sort of Tempeft in a Heap of little Piecés 
of burnt Paper by attraGting; and then tu- 
| ‘multuoufly repelling them from itfeif In 
fhort, this Force is a Species of magic 
‘Wand, that cormmunicates and awakens a 
Power in Bodies, which had before lain 
dormant ‘and inattive. A Ball of Ivory 
faltened to a Cord of nine hundred or. a 
‘thoufand Foot long, acquires the famé 
Power of Attra&ion and Repulfion, if the 
electrical Tube be applied to the other End 
of the Corda thoufand Foot diftant. | 
You had very great Reafon, replied the 
Marchionefs, to call this Tube a Sort of 
magic Wand, for it really produces incom- 
prehenfible Effects. At leaft; itisa My itery 
RA K 3 to 
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to me that it fhould with fuch Rapidity 
draw the little Bodies to itfelf; and-after- 
wards with a Sort of Difdain remove and 
‘drive them ‘away. 

\ Obfervation, inilicndi 7 which ‘has hie 
therto been our Guide and a Sort of Ariadne’s 
Clue, in the intricate Labyrinth of. Naty- 
ral Philofopby, will continue to give us the 
fame Affiftance in that little Way we have 
yet to go. It has conducted us to the Dif- 
covery of new Properties’ in Light and Co- 
fours, which have opened a new Scene of 
Opties to Philofophy: It has. conducted 
us to the Diftovery of Attraction in the 
moft feeret. Retreats of Bodies; which is. 
likewife a new and furprifing Quality of 
Matter, by which all Natural Philofophy is 
-\ehanged and renewed; and now this faith- 
ful Guide leads us to Repulfion, »whofe Ef- 
fe&s in Nature are no lefs confiderable and | 
furprifing. Are we not to impute it to 
this Force, that Flies are able to walk upon 
the Water without-wetting their Legs, and 
‘ that the Particles, which fly off from Bo- 
‘dies, by Means of Heat or Fermentation, 

‘are fet at fo great a Diftance from’ each 
“other, as to: poffefs an infinitely greater 
© Space ‘chan they si ‘at firft? The Airafter . 


being 
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being comprefled may be dilated to fuch. a 
Degree, as to poflefs a Space more, than 


eight hundred. twenty fix thoufand Times 


ereater than it did when, compreffed, and 
this without ‘being heated, which would 


. makeit dilate itfelf ftill more. . That, you 
«may underftand this Force has rio lef In- 


fluence in Heaven than Earth, the, famous 
Comet of 1682 approached. fo clofe to 
the Sun; that it was heatéd: two thoufand 
Times more than a red hot Iron. The Va- 
pours arifing from it, and caft at a Diftance 


‘from each ‘other by the repulfive Force, 
“adorned it with fo formidable a Tail, that. 
-ittook up in Heaven the Length of eighty 


| Million Engl; fe Miles. It would have been 


“very bad for us to have been near, and in- 


volved in it, for inftead of gaining a Ring 


‘or another Moon, we fhiould have been cal- 
i cined and burnt to Afhes like a little Stone 


in the Focus. of’a burning Glafs. Some 


“Perfons fo taken up with the Phantoms of 
‘the uncertain Future, as not to fee the fu- 
gitive Prefent, expe& that one Day fome 


Comet will caufe the univerfal Conflagra- 


“tion. of this Globe. Comets have ancient- 


ly perhaps produced a Deluge, have ftruck 


| againft the Earth and overfet every Thing 
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in it, and who. knows but .one.. Time, or 
| other they may bring a Conflagration upon 
it, after which laying afide it’s. old: Spoils 
like the Snake, it may.again grow young 
and be renewed, and our. great: Theatre 
change both it’s Scenes and Actors... .. 
The Prefent, replied fhe, is. fo various 
and agreeable as it now ftands,,that I am 
greatly deceived if it may not. divert. us.as 
yet along Time without any Change...» 
But . perhaps. it is to. thefe Comets. that 
we are obliged for one of the fineft Changes, 
and what we every Day enjoy... They are 
perhaps the ingenious Mechanifts that have 
rendered our Theatre capable of being 
turned round like that of Curio, fo famous 
in Antiquity,. where the Roman «People, 
the Conqueror of the World, the Race of 
Heroes, and the Portion granted. to Man- 
kind by the immortal Gods,. fat upon,.ia 
frail Machine, in which. they , could, not 
even applaud their. publick, Shews without 
Danger. We at prefent. perhaps owe to 
fome.Comet..(without apprehending; any 


| calamitous Accident) the Rotation, of sour . 


Earth, the perpetual and conftant Succefii- 
on_of Light and Shadow ; in. fhort, the 
pleafing Variety of Day and Night. One 


di, 
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of thefe perhaps by giving us a Shock, has 
eccafioned this Motion in ‘us as well as the 
other Planets, which are difcovered to be 
indued with it. Before this we had, like 
the cold Inhabitants of the Pole, fix Months 
Day and fix Months Night, but without 
gaining like them either a {trong Refrac- 
tion or along Twilight to anticipate and 
prolong ‘our’ Day. A little Moon-light 
would from Time to Time have faintly il 
luminated that long and melancholy Dark- 
nefs, What Optics, what Colours could 
we ever -have had for fix continued Months, 
unlefs the Comet with it’s Shock had ith 
us it’s Affiftances. 
Since every Thing, replied ‘the Mat: 
chionefs, ftands well at prefent, Heaven 


guard us for the future from the Proximi. 


ty of any one of them, from the Shocks, 
the Conflagrations and the Deluge with 
which they menace us, and from that re- 
pulfive Force that renders them fo' very. 
formidable. But are not thefe the Riddles 
as well as ‘Terrors of Natural Pbilefopby, 


; that the fame Bodies fhould be both RT 


ed and repelled? : 
“Ido not know, anfwered I, after fome. 


“ee whether T ought to introduce “you 


K 5 any. 
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any farther into the.Sanctuary of the New 
tonian Philofophy. There are in this cer- 
tain Myfteries ftill deeper and more fub- 
lime than thofe to which you have already 
been admitted. . You: fhould.. now -invoke 
thofe Spirits the firft-born Sons of Light, 
the Guardians of thofe fecret Truths which 
they imparted to our Philofopher, that they 


would fuffer me to difcover to you Things. 


concealed from the Sight of Mortals, and 
deeply immerfed ina gloomy Mift and the 
moft profound Night. You muft now en- 
tirely diveft yourfelf of thofe few Remains. 
of Profanenefs which may {till attend you. 
Tell me, Madam, what Courage do you. 
«Feel for Truth? 

The fame, anfwered fhe, that: a betes 
Soldier feels to follow his Captain where- 
ever Valour calls. I follow you. without 
Fear wherever Truths leads the Way. 

You appear, anfwered I, to, think it a 
Riddie.in Philofophy, .and indeed with 
fome Reafon, that the fame Bodies fhould: 
be both attracted and.repelled... But would 
not the Riddle be ftill greater, if I tell you: 
that thefe two contrary. Forces, the attrac- 
«tive and rspulne are of the fame Nature, 
and in fhort, , ’tis dute the. fame. Force 
“ag. A “o which, 


4 
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which difcovers: itfelf in torni catene 
‘and various Circumftances è: T Shes” 
‘The Marchionefs at this boa fade ie 
bear laughing. ‘Wihatsfrid the; do you 
eall the ‘attractivecand repulfive Force ‘the 
fame Thing ? Oreacts directly contrary to 
the other, fincé the ‘firft attracts ‘and the lat 


‘repels. Are thefe chofe fublime Myfteries 
an Natural Philofophy of which you hardiy 


thought mé worthy, and which ‘your have 
introduced with fo much Apparatus?! Does 
not all this greatly refemble the Phyfician 
in Moliere, who afirmed roaft sand’ boiled 
to be fame Thing? ORE 

OVYWhat, anfwered' I; do: you ridicule the 


— mott facred Things in Natural Philofopby, and 


of whofe Ufe you are yet ignorant i > What 
a Spirit of Profanenefs ftill remains in you ! 
But you fhall quickly be punithed. Re: 
member the: Conclufion, which you ‘your- 
felf jut now deduced from® that very At- 
traction you made fo creat a Difficulty to 
admit. Ladies of “all Perfons; have’ leatt 


‘Reafon to be furprized, that the fame Thing 
‘fhould: ‘produce contrary Effects. “Do not 


the higheft Referve, ‘and the moft evident 
partial | Rondel towards’ any Perfoas often. 
proceed from the fame Principle, and teach: 
AMY K 6 * Con» 
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Connoiffeurs to'draw the fame Conclufion 
from them? The Sun hardens and foftens, 
according to the different Circumftances in 
which he exercifes his Heat. This Truth 
is no Jefs. evident in the moft noify Affairs 
of human Life, than in the Phenomena of 
Gallantry and Natural. Philofophy. The 
fame Thirft..of leaving, an empty Name, 
and living in.the imaginary Breath of -Pof- 
terity, burnt the Temple at Ephefus in Afa, 
and precipitated a Koman and his Horfe in- 
to an open Gulf in the midft of the Forwn 
at Rome. «The fame Paflion made Curzias 
an Hero, and. Ergfratus an Incendiary. 
There are certain Things whichto.the Vul 
gar, nay even to the philofophical Vuigar, 
may appear.as evident Contradictions in 
the fame Man, whom fome upon that Ac- 
count have imagined.to be double (as others 
did the Governor of the Univerfe) fo then 
what the one walled the other difapproved ; 
but.are not thefe-Contradiftions the neceffa- 
ry Confequences of the fame Paflion and 
the fame Motives? Thus the very fame 
Caufe. by which Bodies are attraéted| may 
in fome Circumftances repel them. ‘There 
are found certain Analogies between thefe 
two. Forces, which give us great Reafon to 
Vili 24 ap | con- 
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| conclude; that they are in Reality only the — 
fame Force which produces different Effects, 
It is generally found that where the attrac- 
tive Force is weak, the repulfive too is 
weak, and where the one is ftrong, the 
other is ftrongalfo. | Refraction which de- 
pends on one of thefetwo Forces, and Re- 
fiexion on the other, are both effected where 
there is a Surface that feparates two Bodies 
of different Denfity. For while the Rays 
proceed in ‘the fame Medium, and ‘don’t 
meet with one of a different Denfity, they 
are neither reflected nor refracted. Thofe 
Rays» which are moft refrangible, are like- 
wife more eafily reflected than the reft. In 
Bodies by which the Light is more refracted; 
? cis likewife more ftrongly reflected. And 
in general, where the attractive Force is 
| greateft,. the reflective and’ repulfive ‘is 
greatelt. alfo. Diamonds,’ which refract 
the Light very ftrongly; give vit in Pro- 
portion a ftronger Reflexion. Hence pro- 
ceeds the Vivacity ef their Colours atid their 
fine fparkling Luftre. A 
-. Thefe Analogies, replied the Marchio- 
sell ‘are very pretty and very’ good; ‘and 
fo are the Examples: by which you: intro- 
duced tliem,; and: very ftrongly reproach 
my 
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my Rafhnefs.° I am heartily penitent for 
my Fault in laughing when I fhould have 
admired, and defpifing what I ought to 
have regarded with Veneration. But did 
you not tell me, that Reflexion happens 
when Light meets with the folid Parts of 
Bodies, and is from thence repelled ? This 
Explication feemed very intelligible to me, 
and perhaps more fo than st you*at pre- 
fent intimate. 

It is Des Cartes, rana Adi gave you 
this Explication, and not I, therefore you. 
may be in fome Apprehenfions about it. 
A Propos to Des Cartes, an ingenious Au- 
thor gives a very ufeful Piece of Advice, 
that in Philofophy we fhould be as diffident 
of what we imagine ourfelves to under- 
ftand very eafily, as of what we don’t un- 
derftand at all. If Reflexion was the'Con- 
fequerice of an Encounter between Light 
and the folid Parts of Bodies (as you: 
fo clearly underftand it ought to be) do. 
you know what an Inconveniency would 
‘ from thence arife in Nature, you’ would 
have no longer Toilette ot Looking-glaffes? 
A’ Surface, however fmooth and polifhed 
it may ‘be, is however full of Protuberances 
and fenfible Irregulatities difcovered by a 
Micro> 
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Mictofcope. Imagine all Bodies which you: 
believe the moft fmooth and polifhed, to. 
be like Water when it is. ruffled by. the 
Wind. The Light. muft be reflected from, 
all Bodies irregularly as ’tis from» Water: 
thus ruffied,, and could never be fent back 
with that Regularity. as 1s neceflary for you 
to fee yourfelf in a Looking-glafs.. Is not 
this paying a great Price for your fine Ex- — 
plication P 

Is it really true, anfwered db, that ’twill 
colt fo dear? Perhaps you put me into a 
greater Terror than the Danger deferves, 
Is it not poffible that thefe Irregularities in 
the Surfaces of Glaffes, though fenfible to. 
the Microfcope, may yet. DE sofantble to. 
the Light? 

_ You are grown extremely difficult, Ma 
dam, of late, anfwered I. The Protube- 
zances and Cavities in the moft {mooth and 
polithed Glaffes, are when compared to a. 
Particle of Light, what the ps or Pyrenees. 
would be in refpe& of a Tennis-ball. The 
Irregularities of a Looking-glafs are dif- 
coverable by common Microfcopes, but 
there is no Microfcope fo perfe& as to thew 
the Pores of a Diamond, through. which. 
the Light however ne very copioufly. 

: LT 
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It would be'a terrible Circumftance for 087 
ifthe: Particles of Light ‘were not almoft 
infinitely fmall..“The Force of Bodies is 
reckoned from the Quantity of Matter 
that they contain, whichis called the Mats, 
and from their Velocity ; the greater there- 
fore their Mafs and Velocity, the greater is 
their Force... The Particles of Light have 
an incredible Velocity, for they come from 
the Sun tothe Earth in about eight Mi- 
nutes, and thus in eight Minutes they run 
through a Space of eighty one Miliion of 
Miles... Their Velocity. then being fo ex- 
tremely great. as to exceed more than ten 
Million Times that, of the fwiftett Engi 
Horfes, their Mafs muft bealmoft infinitely - 
{mall, or elfe a fingle Particle of Light, in- 
ftead of animating and reviving all Nature’ 
by it’s Appearance, would produce upon’ 
our Earth the mali terrible Effects: of a 
Cannon. 

The good Effects, anfwered the ber 
chionefs, of that Diffidence we ought to 
fhew. to Men, extend Jikewife .to Philofo- 
phers; for by chis Means.the one: gives 
greater Proofs of what we defire fhould be 
true, and the other of what really is fo. I 
will for the future be very carefulnot to be- 
lieve you too haftily. For 
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For this Time at leaft, vacated I, you. 
can’t accufe yourfelf.of too much Credu- 
lity. It will. never burthen your Confci- 
ence, that you-have not had. fufficient-Ar- 
guments to believe, that Reflexion is. not 
made by the meeting of Light with the 
folid. Parts of Bodies. For befides the 
great Abfurdities which would <arife if this 
Suppofition were true, Obfervation informs: 
us, that Light, tranfmitted through a Piece 
of Glafs,; fuffersa ftronger Reflexion: at» 
going out of the Glafs than it did at en- 
tering into it. Now how is it poffible that 
Light fhould find more folid Parts in the: 
Air than in. the Glafs itfelf, to occafion this 
ftronger Reflexion? Befidés, if Water or 
Oil be placed. immediately behind. the: 
Glafs, the Reflexion becomes weaker. Will. 
the Light find fewer folid Parts in Water. 
or Oil, than in Air? Laftly, if the Air 
which is behind the Glafs be taken away'by 
anInftrument made for that Purpofe, the 
Reflexion will be much ftronger than ’twas 
before the Air was removed. © Will you fay 
that Light meets with a greater Number 
of folid Parts “ina Vacuum ‘thin in the. 
Air 20 i 


Heaven 
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Heaven forbid that I fhould fay it, re- 
plied the Marchiorefs, I will make rather _ 
the repulfive Force to be the Caufe of Re- 
flexion. 

In thefe Cafes, anfwered I, ’tis not the 
repulfive but the attractive Force. When 
a Ray goes out of the Glafs into Air, it is 
attracted by the Air and the Glafs ; hence 
that Part of it which was neareft the Glafs, 


returns back as if -it had been reflected, if : 


the Air be entirély taken away, this Part 
being extremely attracted by the Glafs, and 
hardly any Thing by what remains after 
the Airis removed, it returns back again 
almoft entire. But if Water or Oil (which 
attract the Ray much more ftrongly than 
the Air does) -be placed behind the Glafs, a 
lefs Part of the Ray will return back than 
there did while the Air remained. Laftly, 
‘when the Forces of the two Mediums are ba- 
lanced, as for Inftance, when a Liquor be ap- 
plied to the Glafs of pretty near the fame Den- 
Gity, or another Piece of Glafs, the Ray muft 
‘pafs entire, and there will be no Reflexion. 
In general, we may affirm that’ the 
attractive Force is the Caufe of the Re- 
‘flexion of the Rays, when the Light 
paffes from a denfe into a rare Medium; 

oe 
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and the repulfive, when it. paffes from a 
‘ rare to a denfe. In both Cafes, fince the 
attractive and repulfive Force are propagat= 
‘ éd at fome Diftance from Bodies, the Light 
is refiected notwithftanding it’s. Diftance 
from the reflecting Body. Juft as when it 
begins to be refracted, *tis fomewhat diftant 
from the refracting Medium, in the fame 
Manner as ’tis from the Extremity of Bodies 
when paffing near them, “tis turned out of 
his direét Path and curved by Diffraction. 
Hence you fee that folid Parts and Des 
Cartess Explication have lefs to do: sl 
Reflexion than ever. 
Poor Des Cartes, ‘continued fhe; i fs -at- 
tacked in his very lat Retrenchments, 
“There is nothing wanting to complete his 
Overthrow, but for us to affert, that as 
Light is not refleted from folid Parts, fo 
neither -is,ittranfmitted from the Pores of 
Bodies, and thus he may return back like 
that momentaneous Alexander of the North, 
who after the moft rapid and noify Victo- 
ries, at Length loft the bet Part of his 
-ewn Dominions. In Order to deny» him 
every Thing, and give him Leave to ‘re- 
turn Home as'foon as he pleafes; we-will 
at teaftsdeny thatthe Quantity or Magni- 
. tude: 
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tude of the Pores in Bodies ‘contributes 
any Thing to their Tranfparency. It ‘is 
proved on the contrary, that if the Pores 
of a. Body,» for Inftance Paper, be filled 
with Water or Oil, it lofes it’s Opacity and 
becomes tranfparent ; whereas if: the Pores 
in.a Body be multiplied, as when Glafs is 
reduced to Powder, it» lofes it’s Tranfpa- | 
rency and becomes opaque. © It is in Homo- 
geneity weiare to feck the Caufe of Tran- 
fparency. If there be many Pores in a Bo- 
dy, and thefe be filled with a Matter diffe-. 
rent from that of the Body itfelf, the Light 
will meet with a thoufand Reflexions and 
Refra¢tions in the internal Parts, and thus 
it will be utterly extinguifhed. “The Air 
ceafes to be, tranfparent when ’tis cloudy, 
_ though ’tis then lighter than when “tis 
clear, and confequently more porous.' It’s 
Opacity can arife from no-other'Caufe, but 
that ’tisat that Time-heterogeneous, which 
makes the Rays that pafs through: it fuffer 
innumerable Reflexions and Refractions, by 
which Means they are very foon ftifled and 
extinguifhed.. ‘Thus the Froth ‘of. Cham 
pagne \s.cpaque, though much more porous’ 
and lighter than the Wine itfelf. This! 
icems, to furnith us with an Argument ito: 
infer, 
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infer, that the Heavens can’t be filled with 
Matter however rare it be fuppofed, even 
if all contained within the vaft Orb of Sa- 
turn, and though it’s Pores fhould’ be as 
{mall as you can poffibly conceive, might, 
after being perfectly united fo as to leave 
no empty Space, be grafped in one Hand. 

What ftrange Relation’ is this you tell 
me, replied the Marchionefs, is the Nezw- 
tonian Philofophy fome Golden Fleece, 
which we muft not undertake the Conquett 
of, till we have paffed through a thoufand 
ftrange Portents, and fubdued a thoufand 
Montters of Imagination. 

Do you believe, anfwefed I, that Gold, 
the precious Subftance for which Mankind 
do and fuffer fo much, and for which we 
feel the greateft Thirft when we ought to 
be moft. fatisfied; Gold, I fay, and Dia- 
monds themfelves, the moft fhining Work 
of Nature, notwithftanding their great 
Weight and Gravity, contain a great Quan- 
tity af Matter? It will appear ftrange when. 
I tell you, how very little that Quantity 
really is, when» compared to that Vacuum: 
between. the Parts; and which’ to our del 
luded Eye feems perfectly. full! ‘The folid' 
Parts contained in a: Piece of Glafs, are no 
Mai? 2 | more 
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more confidered with Regard to it’s Extent, 
than a Grain of Sand. to the terraqueous 
| Globe. It is very fuprifing how little fold 
Matter there is in the World, and with 
how few Materials, if I may ufe that Ex- 
preffion, ‘tis built. Perhaps if you knew 
the Truth, you would be afraid you walk- 
ed upon Cotton, and.were in Danger of 
crufhing it under your Feet, even if they. 
were as light as thofe of the fwift Camilla, 
or of that modern Dancer, whofe Steps it 
would tire the Wings of Love to purfue, 
and from whom the amorous Zephir is not 
nimble enough to {natch a Kifs, unlefs he» 
waits till fhe. has finifhed her Dance. Now: 
if the Matter of the Heavens: be imagined 
unconceivably rareand fubtile, yet the Light 
which, notwithftanding i it’s prodigious Ve- 
locity, employs according to the lat Cal- 
culations, fix Years in coming from the 
Stars to: us, muft be entirely: extinguifhed _ 
by the Multiplicity. of Reflections and. Re: 
fractions which it muft fuffer in that im- 
menfe Paffage ; juft as.a numerous and 
flourifhing Army. in.a long March, muft . 
decreafe and perifh by the Fatigues and Ob» 
ftacles it meets upon the Road. . 


I fee 
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cIfee with Pleafure, faid the Marchio- 
nefs, how the Properties of our Light con- | 
duct us to empty Heaven, and after having 
{et the Earth in Motion clears the Way for 
it. 
‘The Diffractions too, ‘anfwered I, which: 
the Light would fuffer from the Particles 
. of this celeftial Matter, would contribute 
not a little to extinguifh it, in che fame 
Manner as they would do in Bodies that are 
very porous and heterogeneous. Itis fur- 
prifing, that in the Notes which Perrault 
wrote upon Vitruvius, he feems, if I re-. 
member right, to have had fome faint No- 
- tion, of this Truth. Rarefa&ion, faid he, 
(that is, a Diftance of Parts) renders Bo- 
dies opaque, becaufe thefe, which were at 
firft homogeneal, when rarified become he- 
terogeneous, 

It feems much more Sepang, faid the 
Marchionefs, that any Perfon could clearly | 
fee and demonftrate, that two Things fo 
very oppofite as Reflexion and Refraftion, 
fhould yet arife from the fame Caufè ; this 
I mutt confefs wi always be a Wendey con 
me) ba, | 
The Facility, [Aa T, and he Ob. 
ftacles which the Light meets in paffing out 

| of 
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of one Medium into another, «are almoft in 
the fame Cafe. Perhaps an exceedingly 
fubtile Fluid diffufed in the Confines of the 
Mediums extremely quick 1 in it’s Vibrati- 
ons, and in which the Light by Percuffion 
excites an undulating and tremulous Mo- 
tion (as a Stone does in Water, or a Voice 
in the Air) isthe Caufe of both the Facility 
and Obftacles in Queftion.. Thus if the 
Light happens to be in the Concavity of 
the Waves of this Fluid, it paffes freely 
through it, but if in their Summit *us . 
drove back again. Hence come the Fits 
of eafy Tranfmiffion and Refra&ion, that 
is, the fame Ray of Light is in one Mo- 
ment tranfmitted, and in the next reflected, 
and becaufe the Vibrations of this Fluid 
are exceedingly rapid, the Rays appear to 
us both tranfmitted and refleéted at the 
fame Time. But we are now arrived to. 
the Confines of Nature, where our Ideas 
grow dark and confufed; thefe are the 
Barriers of Knowledge, beyond which no 
Force of human Faculties is permitted to 
proceed ; I myfelf perhaps have run too 
ereat a Length. Sir J/aac Newton under 
‘the Form of Queftions propofed many _ 


Things, which are probably the Recefles 
_. where 
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where Nature withdraws to conceal herfelf 
from mortal Eyes. The Analogy betwixt 
Sound and Colour, the ftrange Metamor- 
phofes of Light into Bodies, and Bodies 
into Light, the two-fold and furprifing Re- 
fractions of Ifland Cryftal, Rock Cryftal, 
and that Sort lately difcovered in Brafi, 
will always be impenetrable Enigmas to 
Mankind, fince this Q2dipus was not able to 
folve them. How very different from the . 
modeft Doubts of this Legiflator of the 
Wife, are the rafh Affertions of the Sedu- 
cers of the Multitude. Thefe however 
_ promife thofe v very Men, whom they have 
always deceived with the fame Flattery, to 
open the Temple of Truth fo often tried 
in vain, in the moft expeditious and eafy 
Manner, by the Help of certain new Prin- 
ciples; juft as others with certain new 
_ Syitems of their own fpread artful Nets 
for human Avarice, and promife at once 
to enrich a Nation, which they have al- 
ways impoverifhed by the very fame 
Schemes. The pleafing and vain Delufion 
of Hope leads fome in Hafte to the Bank, 
others to the Academy, The Beginning 
of an Affair is generally agreeable to our 
flattering Expectations: The Wind is 
Vou. II. L commonly 
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commonly. favourable... to;,the; Ship: jufte 
loofed, from the. Port, and twosbright-Fyes.: 
give an. agreeable, Invitation at their-firkke 
Appearance. The Bank. at.,firlt by cone: 
verting Hepes into Gold, preferves.and in»... 
creafes it’s Reputation,’ and Philofophy,:by.,: 
judicious _ Prefaces -maintains it’s-Honoury;. 
more fuccefsful in banifhing, 014. Errorss.., 
than fubftituting new Tpithei in their Place» 
Thus they who by a prudent Diffidence » 
foon extricated themfelves. from, the,Snare, 
either brought back a reputable Increafe .of.... 
their Fortune, or were rationally delivered _ 
from their paft Prejudices. But there. are _ 
very.few fo wife as not to -lofe the Prefent; 
in forming Projects for the Future, or not. 
to make the Happinefs of to Day,.a Step 
to the Mifery of to Morrow, The Cheat; 
at Length: is difcovered, and the firft are. 
left with their Scrutoirs full of Notes worth: . 
nothing; while the laft have their: Heads 
embarraffed with Notions of Preflure, . Ro- 
Coin of Philofophy. - ‘Sir Teac. Newton, 
guided by a flow yet fure Experience, pro: , 
mifes no more than what Experience is able, | 
to perform. Where that leaves. him he. 
Furia i it s Affiftance he. diftinguithes, 
| È: ‘ruth, 
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“Truth from Falfhood, Evidence from Pro- 
‘‘bability, “and “inthe ’ Extent’ of ‘his own, 
“ difcovers the Limits of th@ human’ Under- 
‘ftanding. “Are not°the Rays of Light 

(fays “Sir T/aae Netoton) vety {mall Bodies of 
different: Sizes, the Jeaft of which make 
' Violet the weakeft and darkeft of all ‘the 
Colours, and’more eafily diverted by the 
-attractive Force ‘of the Prifm ‘from ‘the 
© .right: Path ?And ‘the reft, ‘as they’are big- 
-per-and» bigger, make the ftronger ‘and 
‘more . lucid :Colotìrs, -Blwe, Green, Yi pilot, 
rand Red, ‘and*afe ‘more’ difficultly’ refracted, 
rin Proportion to the ‘greater Strength of 
ithe*Colours, “andthe larger Size of “the Bo- 
dies thac‘compofe them? ‘It is ‘certain that 
‘the Rays’ of ‘Light differ from each other in 
Cglour,-R | fangibility, and the Force'with 
oWhich they ftrite our Senfes. ‘Scarlet daz- 
ezles the Sight, « the'sdatire ‘of Heaven lan- 
spuidly-moves:it, andthe Verdure-of a Méa- 
dow ftrikeszit «with a’ ‘very è ‘leafiig Sent 
efion. 

» Only :one- of sthefe Differences, ‘faid ‘the. 
PAIR ‘had:been: fofficierie * ito make 
oan ordinary Philofopher: ‘put “an “abfolute 
cr ngi in “the-Size/0fthe ‘Particles df 

avon whereas «two or :three sate ‘hardly 

L2 enough 
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enough to fupply ours “with a Conje&ute. 
In the vaft and unlimited Perfpective of 
Nature, anfwered I, there are Objeéts that 
we are for ever condemned ito fee languid 
and.confufed, without hoping that any Te- 
lefcope can make them appear either lefs 
diftant or more diftinct. The Moderation 
of our Philofopher, in never affirming any 
Thing to be true which was not demonftrat- 
ed-by Obfervation;: may ferve for an Ex- 
ample to. the moft rafh Affertors: . Who 
could have more Reafon to think himfelf 
capable of .afcending Heaven, or bringing 
the Secrets .of Nature-in Triumph from 
thence, «than Sir J/aac Newton, who, poifed 
upon. the Wings of Geometry, could take 
his. Flight. through immenfe Spaces, till 
then impenetrable to human Curiofity? 
«What.a ftrange Condition, replied. the 
Marchionefs, is ours!’ We know what.Size 
ina Particle ata great Diftance from our 
Sight 1s neceffary to refle&® a certain Co- 
lour, but what is this Colour itfelf which 
we have «always immediately before our 
Eyes? Hardly can'we form any-Idea of it 
by a’ feeble» Conjecture: In one Cafe we 
‘have the Sight of a Lynx, in the other we 
are sisi blind; “There ‘our Senfes are. 
sioni, refined 
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refined beyond what. we could have expe&- 
ed; here they feem to abandon and fail us _ 
all at once. 

_ There are fome. Perfons, anfwered I, 
who have believed that the many Difficul- 
ties which attend our little Degree of 
Knowledge, the great Number of Syftems, 
the various Emblems of human Ignorance, 
and. that continual tantalizing which Phi- 
Jofophers.. fuffer: in their Searches after 
Truth, proceed from no other Caufe than 
our Want of a fixth natural Senfe, which 
might reveal a great Part of what is at pre- 
fent hid from us, and efcapes perhaps thofe 
five Senfes given us by Nature to lay hold 
on external Objects, and bring them to the 
Mind. As there are certain Animals among 
us, who by Virtue of Senfes, of which 
we perhaps have no Knowledge, forefee 
the Change of the Seafons, and Approach 
of the Morning, and without having read 
Diofcorides or any other Botanift, can, , a- 
midft a thoufand others, diftinguifh that 
falutary Herb that cures their Hurts; who 
knows but in fome other Syftem (in the 
World of Jupiter perhaps) there may. be: 
Animals; which, more fharp-fighted than 
our paint may difcover the Sizeof — 

thofe 
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thofe Particles that compofe the Variety of 
-Colours,:and in what Manner,’ without the 
Afliftance of Ropes and Pullies, ‘they “may 
-attract Saturn-at: a Diftance ofmore ‘than 
-fhree hundred and fifty Millions of Mile$? 
èButin Return, as in’that Planet, ‘which‘is 
not depopulated by the Rage of ‘War, ‘the 
Anhabitants have no Idea of: the “Pleafures 
-of Love ; ‘fo, according to ‘the agreeable 
“Hiftorian of thefe Worlds, every’ Thing ‘is: 
:diverfified-and putin a juft Balance : “Thofe 
‘People who are thoroughly acquainted with » 
»the Nature. of Colours; may perhaps want 
‘the Senfe proper-to give them:a’ Perception i 
‘of the. moft agreeable’ Harmony 6f-théfe 
‘Colours upon “the Cheeks: of» their” Ghices, 
‘and though. perfeétly fkilled: in ‘the. Attrac- 
‘tions of ‘the Planets, are perhaps infenfible 
‘to the more pleafing‘Attractions:of "Beauty, 
‘which. are. preferable . to any Speculation 
‘whatever. But however it.be:with Regard 
‘to our prefent Speculation,’ the «moft »vain 
«perhaps ofall others, vit ds not-for our: Ad- 
vantage «to feek Occafions ito: put usiin 
“Mind of..our Defects, nor! be fosingenious 
“an tormenting ourfelves. > Weifhall:not-be © 
deftitute of either! Knowledge sor, Pleafure, © 
if .we. make.a good Ufe ofthe Senfes‘fallen 
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ta.our Lot. . Though you kiiow nothine- 
whereinconfifts the Nature: of "Ligde and’ 
Colours but. by Conjecture; there «will not’: 
perhaps be wanting fome Perfons' to-affirn: » 
you:know-muchimore! ‘of it than‘ is proper: 
fors:a Lady» The: Fault: willbe ‘thrown = 
entirely jon:me,: whowpon thofe few ‘Verfes 
which gave Occafion to: our Subje&; have 
made you a Comment, long enough for a 
Poem upon the Newtonian Philofophy. Te 
will be well. for it, if you’ diffemble your 
Knowledge with thofe Perfons who ridicule 
what they ought to learn, and if to the 
Science of Natwral-Phiofepby you join that 
” Ohithe “Worldstanlt sidesor TR 
What, cried. the Marchionefs,'am I {> 
Jearned that I ought to ftudy to be igno- 
rant? May I venture ferioufly to call my- 
felf..a Newtonian ? | , 
You have already renounced your philo- 
fophical Errors, anfwered: I, The Light 
of Newtonianif has diffipated the Cartefian 
Phantoms, which » deluded. your Sight. » 
You are really nowa Newtonian, and it is’ 
no fmall Advantage to Truth that you are’ 
fo. I will. fome Time give a Hiftory of 
the fine Conqueft I have acquired for her, ° 
and I am. certainif I could give a juft De- 
: {cription 


tae 


224. Sir Isaac NEwron’s Theory, &c. 
fcription of my fair Difciple, my Book 
would. never want Readers, nor true Phi- 
lofophy a numerous Train of Profelytes. 


You fhall be the Venus that muft lend the 


agreable Cefus to this auftere Juno, and 


give her . thofe attractive Charms that 
_ will render her ‘engaging. uu amiable to 


Mankind: 
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